TRANSIMS Database Subsystem for I0C-1

B. W. Bush
Energy and Environmental Analysis Group
Los Alamos National Laboratory

19 March 1997

Abstract

The TRANSIMS database subsystem provides low-level services for
accessing and modifying TRANSIMS data. It forms a layer separating
the other subsystems from the actual data files so that the other
subsystems do not need to access the data files at the physical level or
deal with the physical location and organization of the files. This
subsystem also organizes the data and supports a variety of metadata. It
uses arelational model for the storage of data.
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l. Introduction

The TRANSIMS database subsystem provides low-level services for accessing and
modifying TRANSIMS data. It forms a layer separating the other subsystems from the
actual data files so that the other subsystems do not need to access the data files at the
physical level or deal with the physical location and organization of the files. Figure 1
shows the position of the database subsystem within the TRANSIMS software
architecture.
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Figure 1. Location of the database subsystem in the TRANSIM S softwar e ar chitecture.

This subsystem organizes the data and supports a variety of metadata. A data directory
contains the complete data for a project. Within the directory are data sources used to
organize the actual data, which is stored in data tables. It is possible to retrieve
descriptions of data directories, sources, or tables along with their interrel ationships.

The database subsystem uses a relational model for the storage of data, so the data tables
are structured in terms of fields and records. A variety of field types are available and the
indexing of tablesis also supported.

The implementation of the subsystem relies on a commercial C++ access library
(DBtools.h++) to interface with a commercia relational database (Oracle 7). The details
of the access library and the relational database are hidden from users, so that it will be
possible in the future to change the underlying access library and/or the relational
database without affecting the public interfaces exposed by the subsystem. A test
program provides a means to verify correct database subsystem operation.

The body of this document outlines the design, implementation, and usage of the

subsystem. The appendices contain the complete C++ source code, SQL scripts, and
Oracle parameters for the subsystem.
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. Design
A. Concepts

1. Data Directory

All of the data associated with a particular project resides in a data directory. The
directory merely serves to organize the data within it.

2. Data Source

Each data directory contains data sources. A source is not data—it is metadata (a
description, kind, type, or class of data). Examples might be Traveler, Vehicle, Vehicle
Type, Engine Type, Network Node, Network Link, etc. Sources are version-independent
abstractions.

3. Data Table

The actual data for a source is storedata tables. Each source may have several tables
representing different versions of the data or different scenarios (case studies). A
Network Node data source, for example, might have one table for the base case and
another for the case where a new freeway has been constructed. The Traveler data source
might have tables for the populations in different years. The data resides in relational
tables consisting of rows (i.e., records or tuples) and columns (i.e., fields or attributes).

Each table “knows” on what other tables it depends. A Traveler table, for instance,
knows with which table in the Establishment data source it is consistent. An
Establishment table likewise knows with which version (table) of the Network Node data
source it is associated.

B. Classes

The database subsystem has classes for locating, describing, and manipulating data and
metadata. Figure 2 shows the relationships between classes.

LA-UR-97-987 5



TDbDirectory | 1

TDbDirectoryDescription

1

n

TDbUserInformation

n

TDbSource ¢1 1_| TDbSourceDescription
1
n
1 n
TDbTable ¢1 1 | TDbTableDescription

TDbAccessor

i
l \n

1.~

TDbSorted

TDbField

TDbinserter

7

Figure 2. Classdiagram for the TRANSIM S database subsystem (unified notation).

1. TDbDirectory

The data directory manages the available data sources and provides services for finding
and manipulating the data sources. Each data directory has a description and several data
sources, and each directory is connected to an underlying relational database via
DBtools.h++ R\DBDat abase and R\DBConnect i on objects.

TDbDi rectory(const TDbDirectoryDescription& description,

TDbUser I nf ormati on& user = TDbUser| nformation())
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Open the specified data directory. The exception TDbDoesNot Exi st is thrown
if the specified data directory does not exist.

TDbDi rectory(const TDbDirectory& directory);
Create a copy of the specified directory.

TDbDi rect ory& operator=(const TDbDirectory& directory)
Make the directory a copy of the specified directory.

const TDbDirectoryDescription& Get Description() const
Return the data directory’s description.

bool HasSource(const string& nane) const
Return whether the specified data source is available.

const TDbSour ceDescri pti on& Get Source(const string& nane) const
Get the specified data source's description. The exception TDbDoesNot Exi st is
thrown if the specified data source does not exist.

const SourceDescri ptionSet & Get Sources() const
Get the descriptions of the available data sources.

voi d CreateSource(const TDbSourceDescri pti on& descri ption)
Create a new data source in the data directory. The exception
TDbAI r eadyExi st s isthrown if the data source already exists.

voi d Del et eSour ce(const TDbSour ceDescri pti on& source)
Delete the specified data source from the data directory. The exception
TDbDoesNot Exi st isthrown if the source does not exist.

void Query(const string& statenent)
Perform an SQL query. The exception TDbQuer yFai | ed is thrown if the query
fails. Note that this exposes the relational database model.

RWDBDat abaseé& CGet Dat abase()
Return the database instance for the data directory. Note that this exposes the
implementation.

RWDBConnect i on& Get Connecti on()
Return the connection instance for the data directory. Note that this exposes the
implementation.

2. TDbDirectoryDescription

A data directory description uniquely specifies a data directory. A directory description
has a name, a comment, a database name, a server name, and an access library. Thereis
also adefault server name and a default access library.
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TDbDi rect oryDescri ption(const string& nanme, const string& conment
= "", const string& databaseNane = "transi ns", const
string& server = string(fgServerNane), const string&
accesslibrary = string(fgAccessLibrary))

Construct a directory description.

TDbDi rect oryDescri pti on(const TDbDirectoryDescription&
descri ption)

Construct a copy of the specified directory description.

TDbDi rect oryDescri pti on& operator=(const TDbDi rectoryDescription&
descri ption)

Make the directory description a copy of the specified directory description.

const string& Get Nane() const
Return the name of the directory.

const string& Get Corment () const
Return the comment for the directory.

const string& GetDat abaseNane() const
Return the database name for the directory.

const string& Get Server Nanme() const
Return the name of the server.

const string& Get AccessLi brary() const
Return the name of the access library.

bool operator==(const TDbDi rectoryDescription& description) const
Return whether the directory description has the same name as the specified
directory description.

bool operator!=(const TDbDirectoryDescription& description) const
Return whether the directory description has a name different from the specified
directory description.

static const string GetDefaultServerNane()
Return the name of the default server.

static void SetDefaultServerNanme(const string& server Name)
Set the name of the default server to the specified name.

static const string GetDefaul t AccessLibrary()
Return the name of the default access library.

static void SetDefaul t AccessLi brary(const string& accessLi brary)
Set the name of the default access library to the specified name.
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3. TDbUserInformation

An instance of user information contains the information necessary for a user to access a
database. A user information instance has a user name and a password. Thereis also a
default user name and a default password.

TDbUser | nformati on(const string& userName = string(fgUserNane),
const string& password = string(fgPassword))

Construct a user information instance.

TDbUser I nf or mati on(const TDbUser I nformati on& i nf or mati on)
Construct a copy of the specified user information.

TDbUser | nf or mati on& oper at or=(const TDbUser | nf or mati on&
i nformation)

Make the user information a copy of the specified user information.

const string& Get UserNanme() const
Return the user name.

const string& GetPassword() const
Return the password.

static const string GetDefaultUserNane()
Return the default user name.

static void SetDefaul tUser Nane(const string& userNane)
Set the default user name.

static const string GetDefaultPassword()
Return the default password.

static void SetDefaul t Password(const string& password)
Set the default password.

4, TDbSource

A data source organizes the different data tables (versions) that may exist for a type of
data. Each data source is associated with a data directory and has a description and
several tables.

TDbSour ce( TDbDi rectory& directory, const TDbSourceDescription&
descri ption)

Open the specified data source. The exception TDbDoesNot Exi st is thrown if
the specified source does not exist.

TDbSour ce(const TDbSour ce& source)
Construct a copy of the specified source.
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TDbSour ce& oper at or =(const TDbSour ce& source)
Make the source a copy of the specified source.

const TDbSour ceDescri pti on& Get Descri ption() const
Return the data source’s description.

bool HasTabl e(const string& name) const
Return whether the specified data table (version) of the data source exists.

const TDbTabl eDescri pti on& Get Tabl e(const string& nane) const
Return the description for the specified data table (version) of the data source.
The exception TDbDoesNot Exi st is thrown if the specified source does not
exist.

const Tabl eDescri pti onSet & Get Tabl es() const
Return the set of descriptions of the available data tables (versions) of the data
source.

voi d CreateTabl e(const TDbTabl eDescri pti on& descri ption, const
string& sql)
Create a new data table (version) of the data source with the specified description
and using the specified SQL statement. The exception TDbAl r eadyExi sts is
thrown if the specified table already exists. The exception TDbCr eat i onFai | ed
Is thrown if the table cannot be created. Note that this exposes the relational
database mode!.

voi d CreateTabl e(const TDbTabl eDescri pti on& descri ption, const
Fiel dCol |l ection& fields, const FieldCollection& index)

Create a new data table (version) of the data source with the specified description
and with the specified fields and primary index. The exception
TDbAl r eadyExi sts is thrown if the specified table already exists. The
exception TDbCr eat i onFai | ed isthrown if the table cannot be created.

voi d Del et eTabl e(const TDbTabl eDescri pti on& descri ption)
Delete the specified data table from the data source.  The exception
TDbDoesNot Exi st isthrown if the table does not exist.

TDbDirectory& GetDirectory()
Return the directory for the source.

RWDBDat abase& Get Dat abase()
Return the database instance for the data source. Note that this exposes the
implementation.

RWDBConnect i on& Get Connecti on()
Return the connection instance for the data source. Note that this exposes the
implementation.
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5. TDbSourceDescription

A data source description uniquely specifies a data source within a data directory. A
source description has a name and a comment.

TDbSour ceDescri ption(const string& name, const string& coment =
Construct a source description.

TDbSour ceDescri pti on(const TDbSour ceDescri ption& descri ption)
Construct a copy of the specified source description.

TDbSour ceDescri pti on& operat or=(const TDbSour ceDescri pti on&
descri ption)

Make the source description a copy of the specified source description.

const string& Get Nanme() const
Return the name of the source.

const string& Get Conment () const
Return the comment for the source.

bool operator==(const TDbSour ceDescri pti on& descri ption) const
Return whether the source description has the same name as the specified source
description.

bool operator!=(const TDbSourceDescri ption& description) const
Return whether the source description has a name different from the specified
source description.

6. TDbTable
A datatable contains fields (i.e., columns or attributes) and records (i.e., rows or tuples).

Each data table also is associated with a data source, and has a description, possibly some
dependent tables, and several fields.

TDbTabl e( TDbSour ce& source, const TDbTabl eDescri pti on&
descri ption)

Open the specified table. The exception TDbDoesNot Exi st is thrown if the
specified table does not exist.

TDbTabl e(const TDbTabl e& t abl e)
Construct a copy of the specified table.

TDbTabl e& operat or=(const TDbTabl e& t abl e)
Make the table a copy of the specified table.

const TDbTabl eDescri pti on& Get Description() const
Return the data table’s description.
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const Tabl eDescri ptionSet & Get Dependent Tabl es() const
Return the set of data tables on which the data table depends.

voi d AddDependent Tabl e(const TDbTabl eDescri pti on& descri pti on)
Add a the specified table to the dependents. The exception TDbAl r eadyExi st s
isthrown if the specified table is already a dependent.

voi d RenoveDependent Tabl e(const TDbTabl eDescri pti on& descri ption)
Remove the specified table from the dependents. The exception
TDbAI r eadyExi st s isthrown if the specified table is already a dependent.

bool HasFi el d(const string& nanme) const
Return whether the specified field exists in the data table.

const TDbFi el d& Get Fi el d(const string& nane) const
Return the specified field of the datatable. The exception TDbDoesNot Exi st IS
thrown if the specified field does not exist.

const FieldSet& CetFields() const
Return the set of available fields in the datatable.

TDbSour ce& Get Source()
Return the source for the table.

TDbDirectory& GetDirectory()
Return the directory for the table.

RWDBDat abase& Get Dat abase()
Return the database instance for the data table. Note that this exposes the
implementation.

RWDBConnect i on& Get Connecti on()
Return the connection instance for the data table. Note that this exposes the
implementation.

7. TDbTableDescription

A data table description uniquely specifies adatatable. A table description has a name, a
comment, and arelational database (implementation) table name.

TDbTabl eDescri pti on(const string& nane, const string& conment =
", const string& tableNane = "")
Construct a table description.

TDbTabl eDescri pti on(const TDbTabl eDescri pti on& descri ption)
Construct a copy of the specified table description.
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TDbTabl eDescri pti on& operat or=(const TDbTabl eDescri pti on&
descri ption)

Make the table description a copy of the specified table description.

const string& GetNane() const
Return the name of the source.

const string& Get Coorment () const
Return the comment for the source.

const string& Get Tabl eNane() const
Return the table name for the source.

bool operator==(const TDbTabl eDescri pti on& description) const
Return whether the table description has the same name as the specified table
description.

bool operator!=(const TDbTabl eDescri ption& description) const
Return whether the table description has a name different from the specified table
description.

8. TDbAccessor

A table accessor provides facilities for navigating a data table’'s records. Each table
accessor is associated with a table, and has DBtools.h++ RWDBTabl e and RWDBReader
objects. The accessor may or may not be at arecord (see Figure 3).

GotoFirst GotoNext

GotoFirst
end of table atrecord

GotoFirst, GotoNext

TDbAccessor

Figure 3. An accessor is either at a record or at the end of the table. The operations
CGot oFi rst () and GotoNext () are used to navigate and the operation | sAt Record()
revealsthe current state.

TDbAccessor ( TDbTabl e& t abl e)
Open an accessor for the specified table.
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TDbAccessor (const TDbAccessor & accessor)
Create a copy of the specified accessor.

TDbAccessor & oper at or =(const TDbAccessor & accessor)
Make the accessor a copy of the specified accessor.

TDbTabl e& Get Tabl e()
Return the accessor’s data table.

size_t Get RecordCount () const
Return the number of records in the accessor’s table.

bool IsAtRecord() const
Return whether the accessor is at a record.

voi d Got oNext ()
Advance to the next record. The exception TDbCannot Read is thrown if the
record cannot be read.

virtual void GotoFirst()
Position the accessor on the first record. The exception TDbCannot Read is
thrown if the record cannot be read.

void GetField(const TDbField& field, charé& val ue) const

void GetField(const TDbFiel d& field, unsigned char& val ue) const
void GetField(const TDbField& field, short& val ue) const

void GetField(const TDbFi el d& field, unsigned short& val ue) const
void GetField(const TDbField& field, int& value) const

void GetField(const TDbField& field, unsigned int& value) const
void GetField(const TDbField& field, |ong& val ue) const

void GetField(const TDbFiel d& field, unsigned | ong& val ue) const
void GetField(const TDbField& field, float& value) const

voi d Get Fi el d(const TDbFi el d& field, double& value) const

void GetField(const TDbField& field, string& value) const

Get the value for the specified field. The exception TDbCannot Read is thrown if
the record cannot be read; the exception TDobDoesNot Exi st is thrown if the
specified field does not exist.

RWDBReader & Get Reader ()
Return the reader instance for the accessor. Note that this exposes the
implementation.

9. TDbSortedAccessor

A sorted table accessor provides facilities for navigating a data table's records
sequentially. Each sorted table accessor has the fields sorted in a particular order.

TDbSort edAccessor ( TDbTabl e& t abl e, const

TDbSour ce: : Fi el dCol I ection& fi el ds)
Open an accessor for the specified table, sorted by the specified fields.

LA-UR-97-987 14



TDbSor t edAccessor (const TDbSort edAccessor & accessor)
Create a copy of the specified accessor.

TDbSor t edAccessor & oper at or =(const TDbSort edAccessor & accessor)
Make the accessor a copy of the specified accessor.

voi d GotoFirst ()
Position the accessor on the first record. The exception TDbCannot Read is
thrown if the record cannot be read. Note that calling this function is an
expensive operation.

const TDbSource:: Fiel dCol | ecti on& Get SortFi el ds() const
Return the sort fields for the table.

RWDBReader & Get Reader ()
Return the reader instance for the accessor. Note that this exposes the
implementation. The reader is not necessarily sorted.

10. TDblnserter

This class is used for inserting data into a table. Each table inserter is associated with a
table and has DBtools.h++ RWDBTabl e, RWDBConnect i on, and RWDBPhr aseBook
objects along with afield map holding the current values of the fields.

TDbl nserter ( TDbTabl e& t abl e)
Open an inserter for the specified table.

TDbl nserter(const TDblnserter& inserter)
Make a copy of the given inserter.

TDbl nserter & operator=(const TDblnserter& inserter)
Make the inserter a copy of the given inserter.

TDbTabl e& Get Tabl e()
Return the inserter’s data table.

void Insert()
Insert the current record into the table. Note that the data may not be immediately
written to disk. The exception TDbCannot Wi t e is thrown if the data cannot be
written.

void Flush()
Flush any changes in the table not yet written to disk.
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voi d Set Fi el d(const TDbFi el d& field, char val ue)

void SetField(const TDbField& field, unsigned char val ue)
voi d Set Fi el d(const TDbFiel d& field, short val ue)

void SetFi el d(const TDbField& field, unsigned short val ue)
voi d Set Fi el d(const TDbField& field, int value)

void SetFi el d(const TDbField& field, unsigned int val ue)
void SetFiel d(const TDbField& field, |ong val ue)

void SetField(const TDbField& field, unsigned |Iong val ue)
voi d Set Fi el d(const TDbField& field, float value)

voi d SetFiel d(const TDbField& field, double val ue)

void SetFi el d(const TDbField& field, const string& val ue)
void SetField(const TDbField& field)

Set the value of the specified field. The exception TDbDoesNot Exi st isthrown
if thefield isnot in the table.

11. TDbField

A field isacolumn specification in adatatable. A field has a name, atype, and may have
asize (only if it isastring).

enum EType {kUnknown, kChar, kUnsignedChar, kShort,
kUnsi gnedShort, kint, kUnsignedlnt, kLong,
kUnsi gnedLong, kFl oat, kDouble, kString}

Field types.
TDbFi el d(const string& name, EType type = kUnknown, size_ t size =
0)
Create afield with the specified name and type.

TDbFi el d(const TDbFi el d& fi el d)
Construct a copy of the specified field.

TDbFi el d& oper at or=(const TDbFi el d& fi el d)
Make the field a copy of the specified field.

const string& GetNane() const
Return the name of thefield.

EType Get Type() const
Return the type of the field.

size_t GetSize() const
Return the size of thefield, if any.

bool operator==(const TDbFi el d& field) const
Return whether the field has the same name as the specified field.

bool operator!=(const TDbFi el d& field) const
Return whether the field has a name different from the specified field.
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12. TDbException

A database exception signals the fallure of a database subsystem function. Each
exception has amessage. Figure 4 shows the hierarchy of exception classes.

TDbException

TDbAlreadyExists | TDbQueryFailed

TDbCannotRead TDbDoesNotExist

TDbCannotWrite TDbCreationFailed

Figure4. Exception hierarchy for the TRANSIM S database subsystem (unified notation).

TDbExcepti on(const string& nmessage = "Database error.")
Construct an exception with the specified message text.

TDbExcepti on(const TDbExcepti on& excepti on)
Construct a copy of the specified exception.

TDbExcepti on& operat or=(const TDbExcepti on& excepti on)
Make the exception a copy of the specified exception.

const string& Get Message() const
Return the message text for the exception.
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cl ass TDbAI readyExi sts
This exception is thrown when an attempt is made to create something that
aready exists.

cl ass TDbCannot Read
This exception is thrown when an attempt to read data fails.

cl ass TDbCannotWite
This exception is thrown when an attempt to write data fails.

cl ass TDbDoesNot Exi st
This exception is thrown when an attempt is made to access something that does
not exist.

cl ass TDbQueryFail ed
This exception is thrown when a query fails.

cl ass TDbCreati onFail ed
This exception is thrown when table creation fails.

lll.  Implementation

A. C++ Libraries

The current implementation of the database subsystem uses the C++ database access
library DBtools.h++ from Rogue Wave Software [Ga 95a; SL 95; Su 95] to access an
Oracle 7 relationa database [KL 95; Lo 94]. This library isolates the subsystem from all

of the details of the Oracle Call Interface (OCI) library. The TRANSIMS database
subsystem can access relational databases from other vendors such as Sybase without
modification—one only needs to modify the connection parameters in the
TDbDi r ect or yDescri pti on instance appropriately.

The Booch Components [RW 94] provide C++ container classes that the database
subsystem uses extensively. The subsystem also uses the Tools.h++ library [Ke 94] (via
the DBtools.h++ library dependence on Tools.h++), the standard C++ library [Pl 95], the
standard C library [Pl 92], and the POSIX library [Ga 95b]. All of these libraries compile
on a wide variety of platforms (UNIX and otherwise).

B. Relational Database

Each data directory in the database subsystem corresponds to a database and user name
combination in a relational database. Ed&a@bDi rectoryDescri ption instance

contains the name of the database, the name of the server on which it resides, and the
name of the DBtools.h++ access library encapsulating the vendor-specific interface. Each
TDbUser | nf or mat i on instance contains the SQL user name and password within the
relational database. TH®bDi r ect ory constructor requires these two objects in order

to connect to the correct data directory.
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Each data source corresponds to an entry in the metadata table SOURCE_| NDEX:

-- Source index schema.

CREATE TABLE SOURCE | NDEX (
NAME VARCHAR(50) NOT NULL,
COMVENT_TEXT VARCHAR(250),
PRI MARY KEY ( NAME)

)
The NAME and COMVENT_TEXT fields map directly to the f Name and f Conment data
members of TDbSour ceDescri pt i on instances, respectively.

Each data table corresponds to a relational database table plus an entry in the metadata
table TABLE | NDEX:
-- Tabl e i ndex schena.
CREATE TABLE TABLE_| NDEX (
TABLE_NAME VARCHAR(50) NOT NULL,
SOURCE VARCHAR(50) NOT NULL,
NAME VARCHAR(50) NOT NULL,
COMMENT _TEXT VARCHAR( 250) ,
PRI MARY KEY ( TABLE_NAME),
UNI QUE ( SOURCE, NAMNE),
FOREI GN KEY ( SOURCE) REFERENCES SOURCE_| NDEX
)
The NAME, COMVENT_TEXT, and TABLE_NAME fields map directly to the f Nane,
f Comment, and f Tabl eNane data members of TDbTabl eDescri pti on instances,
respectively. The dependencies between data tables correspond to entries in the metadata
table DEPENDENT _TABLES:
-- Dependent tables schena.
CREATE TABLE DEPENDENT TABLES (
TABLE_NAMVE VARCHAR(50) NOT NULL,
DEPENDENT _NAME VARCHAR(50) NOT NULL,
PRI MARY KEY (TABLE_NAME, DEPENDENT NAME),

FOREI GN KEY ( TABLE_NAME) REFERENCES TABLE_ | NDEX,
FOREI GN KEY ( DEPENDENT_NAME) REFERENCES TABLE_| NDEX

See the appendix for instructions on how to create a TRANSIMS database. References
[CAD 95; CG 93; Ve 95] provide information on database tuning and backup.

V. Usage

A. Examples

The following examples show how to navigate, access, and add data to the database. The
test and import programs in the appendix contain additional examples of using the
subsystem.

1. Retrieving Data

The following example shows how to navigate through the metadata to retrieve data from
atable.
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/1 Open the data directory.
TDbDi rectory directory(TDbDi rectoryDescription("I0OC1"));

/1l Get the data source.
TDbSour ce nodeSour ce(directory, directory. Get Source("Node"));

/1 Get the data table.
TDbTabl e nodeTabl e( nodeSour ce, nodeSource. Get Tabl e(line));

/1 Open an accessor for the data table.
TDbAccessor nodeAccessor (nodeTabl e) ;

/1l  Get the field.
TDbFi el d i dFi el d(nodeTabl e. GetFiel d("ID")),

/1l lterate over the records in the table.
for (nodeAccessor. GotoFirst(); nodeAccessor.|sAtRecord();
nodeAccessor. Got oNext () {

/1l Declare the variable for receiving the data.
Net Nodel d i d;

/1l  Receive the data.
f Accessor. GetField(fldField, id);

/1 Print the result.
cout << id << endl;

[/l Delimt the iteration.

2. Inserting Data
The following example shows how to insert datainto atable.

/1 Open the directory.
TDbDi rectory directory(TDbDirectoryDescription("I0OC1"));

/1  Create the table description.
const TDbTableDescription description(“Test Table",
“This is a test table.“, “TEST_TABLE");

/I Get the data source.
TDbSource source(directory, directory.GetSource(“Test Source"));

/I Create the fields for the table.

TDbSource::FieldCollection fields;
fields.Append(TDbField("StringField", TDbField::kString, 10));
fields.Append(TDbField("DoubleField", TDbField::kDouble));

/I Create the index for the table.
TDbSource::FieldCollection index;
index.Append(fields[1]);

/I Create the table.
source.CreateTable(description, fields, index);

/I Get the data table.
TDbTable table(source, description);
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/1 Open an inserter for the data table.
TDbl nserter inserter(table);

/1 Set the data to be inserted.
inserter.SetField(table. GetField("StringField"), "a string");
inserter.SetField(table.GetField("DoubleField), 4.1);

/!l Insert the record.
inserter.lnsert();

B. Notes

1. Direct Data Manipulation

Raw SQL, DBtools.h++ objects, and the Oracle Call Interface (OCI) are all available for
use within the database subsystem by the higher-level subsystems, but such use is not
encouraged because it violates the principle of hiding the database implementation.

It is aso possible to manipulate data externally using products such as SQLPLUS [KL 95;
La92]. However, care must be taken to keep the metadata in the table SOURCE_| NDEX,
TABLE_| NDEX, and DEPENDENT _TABLES consistent and valid.

2. Object Interdependencies

The following dependencies exists among instances of database objects:

* A TDbSour ce instance depends on the continued existence of the TDbDi r ect ory
instance that was passed to it in its constructor.

e A TDbTabl e instance depends on the continued existence of the TDbSource
instance that was passed to it in its constructor.

A TDbAccessor or TDbl nsert er instance depends on the continued existence of
the TDbTabl e instance that was passed to it in its constructor.

If any of the above rules are violated, the dependent object will have a dangling pointer,

and unpredictable behavior will occur.

3. Description Classes

The descriptive classes TDbDirectoryDescription, TDoUserl nformation,
TDbSour ceDescri pti on, TDbTabl eDescri pti on, and TDbFi el d have equality and
inequality operators that test the equality or inequality only of the data member that
specifies the object uniquely (i.e., the test is not on all of the data members or on the
object pointers). This allows one to search for descriptions in Booch sets using the
BC Set:: I shMenber () function.

V. Future Work

Future work planned for the TRANSIM S data subsystem will focus on providing a highly
portable alternative implementation that is not based on commercia products such as
DBtools.h++ and Oracle. Performance enhancements and additional features such as
temporary tables are also being considered.
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VIl. APPENDIX: Booch Notation Diagrams

Figure 5 repeats the class diagram of Figure 2 using Booch notation and Figure 6 repeats
the exception hierarchy of Figure 4 using Booch notation.
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VIll. APPENDIX: Database Creation

A. Oracle 7 Parameters

Oracle 7 requires severa configuration files containing database parameters. We provide

a complete example configuration below. The file i nittransi ms. ora is the man

parameter file that sets general parameters and includes the TRANSIMS-specific
parameter file i nittransims. ora. That latter file defines control and dump file

locations and logical names. The files tnsnanes.ora, |istener.ora, and

sql net . or a configure the service names, the listener, and SQL*Net so that the client
machines can access the database server. Refer to the Oracle administrator's manuals or
Reference [Lo 94] for complete details on the format and meaning of the parameters
below.

1. inittransims.ora

# Project: TRANSI M5
# Subsystem Dat abase
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$RCSfile: inittransins.ora,v $
$Revision: 1.6 $

$Date: 1995/08/10 17:03:01 $

$State: Stab $

$Aut hor: bwb $

# Copyright © 1995 Regents of the University of California
# All rights reserved

R

ifile = /disks/sousa2/oracle/transims/configtransims.ora

db_files = 20
db_file_multiblock_read_count = 16
db_block_buffers = 550
shared_pool_size = 6000000
log_checkpoint_interval = 10000
processes = 100

dml_locks = 200

log_buffer = 32768
sequence_cache_entries = 30
sequence_cache_hash_buckets = 23
max_dump_file_size = 10240
mts_dispatchers="ipc,1"
mts_max_dispatchers=10
mts_servers=1
mts_max_servers=10

mts_listener_address="(ADDRESS=(PROTOCOL-=ipc)(KEY=transims))"

2. configtransims.ora

Project: TRANSIMS

Subsystem: Database

$RCSfile: configtransims.ora,v $

$Revision: 1.6 $

$Date: 1995/08/10 17:03:01 $

$State: Stab $

$Author: bwb $

Copyright © 1995 Regents of the University of California
All rights reserved

HHEHFHHFR

control_files = (/disks/sousa2/oracle/transims/control01.ctl,
/disks/sousa3/oracle/transims/control02.ctl,
/disks/sousa4/oracle/transims/control03.ctl)

#rollback_segments = ()
#rollback_segments = (rs00)
rollback_segments = (rs01,rs02)

background_dump_dest = /disks/sousa2/oracle/transims/bdump
core_dump_dest = /disks/sousa2/oracle/transims/cdump
user_dump_dest = /disks/sousa2/oracle/transims/udump

db_block_size = 4096
resource_limit = false
os_authent_prefix =™
license_max_sessions = 8

db_name = transims
db_domain = sousa.tsasa.lanl.gov

3. tnsnames.ora

HHHHHHHHHHE
# Filename

HHRHHH
transims.world =
(DESCRIPTION =
(ADDRESS_LIST =
(ADDRESS =
(COMMUNITY = tsasa.world)
(PROTOCOL =TCP)
(Host = sousa.tsasa.lanl.gov)
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(Port = 1525)

)
( CONNECT_DATA =
(SID = transins)
(GLOBAL_NAME = transims. worl d)
)
)

4. listener.ora

BT
# Filenane......: listener.ora
# Name..........: sousa.world
# Date..........: 22-NMAY-95 07:13:54
HHHH PRI
LI STENER =
(ADDRESS LI ST =
( ADDRESS=
( PROTOCOL=I PC)
(KEY= transinms.worl d)

%ADDRESSz
( PROTOCOL=I PQ)
(KEY= transimns)

)

( ADDRESS =
(COMWUNI TY = tsasa.worl d)
(PROTOCOL = TCP)
(Host = sousa.tsasa.lanl.gov)
(Port = 1525)

)

)
STARTUP_WAI T_TI ME_LI STENER = 0
CONNECT_TI MEQUT_LI STENER = 10
TRACE_LEVEL_LI STENER = OFF
SID LI ST_LI STENER =
(SID_LIST =
(SID_DESC =
(SID_NAME = transins)
(ORACLE_HOVE = /usr/oracle)
)

)
PASSWORDS LI STENER = ( CF4F2809E5A7CC8F)

5. sqglnet.ora

R AR AR HBHBHH TR

# Filenane......: sqlnet.ora

# Name..........: sousa.world

# Date..........: 22-NAY-95 07:13:54
R AR AR HHH BRI

AUTOMVATI C_| PC = ON

TRACE_LEVEL_CLI ENT = OFF

SQLNET. EXPI RE_TIME = 0

NAMES. DEFAULT_DOVAI N = wor | d

NAME. DEFAULT_ZONE = worl d

SQLNET. CRYPTO _SEED = "32207116214195"

B. SQL Scripts for Database Creation

In order to create a new TRANSIMS database in Oracle 7, one must execute the SQL
scripts below in order. The first script, MakeDat abasel. sql , creates redo logs and a
system tablespace. The second script, MakeDat abase2. sql, generates the data
dictionary, rollback segments, and additional tablespaces. When using these scripts, one
must adjust the rollback segment parametersin conf i gt r ansi ns. or a appropriately.

The script Dat abase. sql generates the tables that store TRANSIMS metadata
(SOURCE_I NDEX, TABLE_ I NDEX, and DEPENDENT_TABLES). The scripts
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MakeRol | . sql and MakeUser.sql create a role and a user, respectively, for
TRANSIMS access to the database. These three scripts are written in standard SQL and
will work on databases other than Oracle 7.

1. MakeDatabasel.sq|l

--  Project: TRANSI M5

-- Subsystem Database

--  $RCSfile: MakeDatabasel.sqgl,v $

--  $Revsi on$

-- $Date: 1995/08/10 17:02:21 $

-- $State: Stab $

-- $Author: bwb $

-- Copyright © 1995 Regents of the University of California
-- All rights reserved

-- Create the database.
CONNECT INTERNAL

STARTUP PFILE=/disks/sousal/oracle/dbs/inittransims.ora NOMOUNT

CREATE DATABASE transims
MAXINSTANCES 1
MAXLOGEFILES 16
LOGFILE
GROUP 1
(‘/disks/sousa2/oracle/transims/redola.log’,
'/disks/sousa2/oracle/transims/redolb.log’)
SIZE 1m,
GROUP 2
(‘/disks/sousa3/oracle/transims/redo3a.log’,
'/disks/sousa3/oracle/transims/redo3b.log’)
SIZE 1m,
GROUP 3
(‘/disks/sousad/oracle/transims/redo3a.log’,
'/disks/sousad/oracle/transims/redo3b.log’)
SIZE 1m
DATAFILE
‘ldisks/sousa3/oracle/transims/systemO01.dbf'
SIZE 100m;

DISCONNECT

-- Next steps:
-- . Startup the database.
-- . Continue with MakeDatabase2.sql.

2. MakeDatabase?2.sq|l

-- Project: TRANSIMS

-- Subsystem: Database

-- $RCSfile: MakeDatabase2.sql,v $

-- $Revsion$

-- $Date: 1996/04/10 15:30:18 $

-- $State: Rel $

-- $Author: bwb $

-- Copyright © 1995 Regents of the University of California
-- All rights reserved

-- Create the data dictionary.
@/disks/sousal/oracle/rdbms/admin/catalog.sq|

-- Create a rollback segment in system.
CREATE ROLLBACK SEGMENT rs00
TABLESPACE system;

ALTER ROLLBACK SEGMENT rs00 ONLINE;

-- Create additional tablespaces.
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CREATE TABLESPACE r bs
DATAFI LE
"/ di sks/ sousa4/ oracl e/ transi ns/ rbs01. dbf’ SIZE 100m
"/ di sks/ sousa4/ oracl e/ transi ns/ rbs02. dbf’ SIZE 100m
'/ di sks/ sousa4/ oracl e/ transi ns/ rbs03. dbf’ SIZE 100m
DEFAULT STORAGE (I NI TIAL 1m NEXT 1m PCTI NCREASE 0 M NEXTENTS 9 MAXEXTENTS 50);

CREATE TABLESPACE tenp
DATAFI LE
"/ di sks/ sousa5/ oracl e/ transi ms/tenp01. dbf’ Sl ZE 825m
"/ di sks/ sousal9/ oracl e/ transi ns/tenp02. dbf’ S| ZE 825m
'/ di sks/ sousa20/ or acl e/ transi ns/t enp03. dbf’ Sl ZE 825m
DEFAULT STORAGE (I NI TI AL 825k NEXT 825k PCTI NCREASE 5);

CREATE TABLESPACE users

DATAFI LE
'/ di sks/ sousa6/ oracl e/ transi ms/ user s01. dbf’ SI ZE 825m
"/ di sks/ sousa7/ oracl e/ transi ms/ user s02. dbf’ Sl ZE 825m
'/ di sks/ sousa8/ oracl e/ transi ms/ user s03. dbf’ SI ZE 825m
"/ di sks/ sousall/ oracl e/ transi ns/ users04. dbf’ Sl ZE 825m
"/ di sks/ sousal2/ or acl e/ transi ns/ user s05. dbf’ Sl ZE 825m
"/ di sks/ sousal3/ oracl e/ transi ns/ users06. dbf’ Sl ZE 825m
"/ di sks/ sousal4/ or acl e/ transi ns/ users07. dbf’ Sl ZE 825m

DEFAULT STORAGE (I NI TI AL 825k NEXT 825k PCTI NCREASE 5);

CREATE TABLESPACE i dx
DATAFI LE
"/ di sks/ sousa9/ oracl e/ transi ns/i dx01. dbf’ SIZE 825m
"/ di sks/ sousal0/ or acl e/ transi ns/i dx02. dbf’ SI ZE 825m
DEFAULT STORAGE (I NI TI AL 825k NEXT 825k PCTI NCREASE 5);

-- Create additional rollback segnents.
CREATE PUBLI C ROLLBACK SEGVENT rs01
TABLESPACE r bs
STORAGE ( OPTI MAL 100m) ;

CREATE PUBLI C ROLLBACK SEGVENT rs02
TABLESPACE r bs
STORAGE (OPTI MAL 100m);

ALTER ROLLBACK SEGMENT rs01 ONLI NE;
ALTER RCOLLBACK SEGMENT rs02 ONLI NE;

ALTER ROLLBACK SEGMENT rs00 OFFLI NE;
REM DROP ROLLBACK SEGVENT rs00;

-- Change user tabl espaces.
ALTER USER sys TEMPORARY TABLESPACE t enp;
ALTER USER syst em TEMPORARY TABLESPACE t enp;

--  Next steps:

-- . Shutdown t he database.

-- . Edit the profile to include the new roll back segnents.
-- . Startup the database.

3. Database.sq|l

--  Project: TRANSI M5

-- Subsystem Database

-- $RCSfile: Database.sqgl,v $

-- $Revision: 1.5 %

-- $Date: 1995/06/21 15:00:34 $

-- $State: Stab $

-- $Author: bwb $

-- Copyright © 1995 Regents of the University of California
-- All rights reserved

-- Source index schema.

CREATE TABLE SOURCE_INDEX (
NAME VARCHAR(50) NOT NULL,
COMMENT_TEXT VARCHAR(250),
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PRI MARY KEY (NAVE)

-- Tabl e index schena.
CREATE TABLE TABLE_| NDEX (

TABLE_NAME VARCHAR(50) NOT NULL,

SOURCE VARCHAR(50) NOT NULL,

NAVE VARCHAR(50) NOT NULL,

COMMVENT _TEXT VARCHAR( 250) ,

PRI MARY KEY ( TABLE_NAME) ,

UNI QUE ( SOURCE, NAME),

FOREI GN KEY ( SOURCE) REFERENCES SOURCE_| NDEX
)

-- Dependent tables schema.
CREATE TABLE DEPENDENT_TABLES (
TABLE_NAME VARCHAR(50) NOT NULL,
DEPENDENT_NAME VARCHAR(50) NOT NULL,
PRI MARY KEY ( TABLE_NAME, DEPENDENT_NAME) ,
FOREI GN KEY ( TABLE_NAME) REFERENCES TABLE | NDEX,
FOREI GN KEY ( DEPENDENT_NAME) REFERENCES TABLE_| NDEX

4, MakeRole.sq|l

--  Project: TRANSI M5

-- Subsystem Database

-- $RCSfile: MakeRole.sqgl,v $

-- $Revision: 1.6 $

-- $Date: 1995/08/10 17:02:21 $

-- $State: Stab $

--  S$Author: bwb $

-- Copyright © 1995 Regents of the University of California
-- All rights reserved.

-- STAFF role.
CREATE ROLE STAFF;

-- Privileges for STAFF role.

GRANT
ALTER SESSION,
CREATE CLUSTER,
CREATE PROCEDURE,
CREATE SEQUENCE,
CREATE SESSION,
CREATE SYNONYM,
CREATE TABLE,
CREATE TRIGGER,
CREATE VIEW

TO STAFF;

5. MakeUser.sql

- Project: TRANSIMS

-- Subsystem: Database

- $RCSfile: MakeUser.sql,v $

- $Revision: 1.6 $

- $Date: 1995/08/10 17:02:21 $

-- $State: Stab $

-- $Author: bwb $

-- Copyright © 1995 Regents of the University of California
-- All rights reserved

-- User creation.

CREATE USER iocl
IDENTIFIED BY lanl
DEFAULT TABLESPACE USERS
TEMPORARY TABLESPACE TEMP
QUOTA UNLIMITED ON USERS;
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--  User privileges.

GRANT STAFF TO iocl;

ALTER USER iocl
DEFAULT ROLE STAFF;

IX. APPENDIX: Source Code

This appendix contains the complete C++ source code for the database subsystem classes.

A. TDbAccessor Class

1. Accessor.h

/1 Project: TRANSI M5

/1 Subsystem Database

/Il $RCSfile: Accessor.h,v $

/!l $Revision: 2.1 $

/1l $Date: 1996/02/20 22:18:17 $
/1 $State: Exp $

/1 $Author: bwb $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

#ifndef TRANSIMS_DB_ACCESSOR
#define TRANSIMS_DB_ACCESSOR

/I Include TRANSIMS header files.
#include <GBL/Globals.h>

#include <DBS/Table.h>

#include <DBS/TableDescription.h>
#include <DBS/Field.h>

/I Include DBtools.h++ header files.
#include <rw/db/reader.h>

/I A table accessor provides facilities for navigating and editing a data
/I table's records.
class TDbAccessor

t
public:

/I Open an accessor for the specified table.
TDbAccessor(TDbTable& table);

/I Create a copy of the specified accessor.
/I TDbAccessor(const TDbAccessor& accessor);

/I Make the accessor a copy of the specified accessor.
/I TDbAccessor& operator=(const TDbAccessor& accessor);

/I Return the accessor's data table.
TDbTable& GetTable();

/I Return the number of records in the accessor's table.
size_t GetRecordCount() const;

/I Return whether the accessor is at a record.
bool IsAtRecord() const;

/I Advance to the next record. The exception TDbCannotRead is thrown if

/I the record cannot be read.
void GotoNext();

/I Position the accessor on the first record. The exception TDbCannotRead

/I is thrown if the record cannot be read.
virtual void GotoFirst();
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/1l Get the value for the specified field. The exception TDbCannotRead is

/1 thrown if the record
/1 thrown if the specifi

void GetFi
voi d GetFi
void GetFi
void GetFi
void GetFi
voi d GetFi
void GetFi
void GetFi
void GetFi
voi d GetFi
void GetFi

//  Return the reader

el d(const
el d( const
el d(const
el d( const
el d(const
el d( const
el d( const
el d( const
el d( const
el d( const
el d( const

/1 inplenentation.
RWDBReader & Get Reader () ;

pr ot ect ed:

/1 Each table accessor

TDbTabl e*

/1 Each table accessor

RWDBTabl e

/1 Each tabl e accessor

f Tabl e;

f DbTabl e;

RWDBReader f Reader;

TDbFi
TDbFi
TDbFi
TDbFi
TDbFi
TDbFi
TDbFi
TDbFi
TDbFi
TDbFi
TDbFi

cannot

el d&
el d&
el d&
el d&
el d&
el d&
el d&
el d&
el d&
el d&
el d&

fi
fi
fi
fi
fi
fi
fi
fi
fi
fi
fi

be read; the exception TDbDoesNot Exi st is
ed field does not exist.

el d,
el d,
el d,
el d,
el d,
el d,
el d,
el d,
el d,
el d,
el d,

has a reader.

char & val ue) const;

unsi gned char & val ue) const;
short & val ue) const;

unsi gned short& val ue) const;
int& val ue) const;

unsi gned int& val ue) const;
| ong& val ue) const;

unsi gned | ong& val ue) const;
float & val ue) const;

doubl e& val ue) const;
string& val ue) const;

instance for the accessor. Note that this exposes the

is associated with a table.

has a dat abase table.

/1 The reader nay be at a record or not.
bool flsAtRecord;

}s

#endi f // TRANSI M5_DB_ACCESSOR

2. Accessor.C

/1 Project: TRANSI M5

/1 Subsystem Database

/Il $RCSfile: Accessor.C v $

/!l $Revision: 2.1 $

/1 $Date: 1996/02/20 22:18:17 $
/1 $State: Exp $

/1 $Author: bwb $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

/I Include TRANSIMS header files.
#include <DBS/Exception.h>
#include <DBS/Accessor.h>

/I Open an accessor for the specified table.
TDbAccessor::-TDbAccessor(TDbTable& table)

: fTable(&table),

fDbTable(table.GetDatabase().table(table.GetDescription().GetTableName())),
fReader(fDbTable.reader()),
flsAtRecord(FALSE)

{
}

/I Return the accessor's data table.
TDbTable& TDbAccessor::GetTable()

return *fTable;

/I Return the number of records in the accessor's table.
size_t TDbAccessor::GetRecordCount() const

{
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try {

RWDBSel ect or sel ector = fTabl e- >Cet Dat abase() . sel ector();

sel ector.fron(fDbTabl e);
sel ector << rwdbCount();

RWDBReader reader = sel ector.reader (fTabl e->Get Connection());

size_t result;
reader ();
reader >> result;
return result;
} catch(RWDBSt atus status) {

t hrow TDbExcepti on(status. message());

}

/! Return whether the accessor is at ar
bool TDbAccessor::|sAt Record() const

{
return flsAtRecord;

ecord.

/1 Advance to the next record. The exception TDbCannotRead is thrown if the

/1 record cannot be read.
voi d TDbAccessor: : Got oNext ()

try {
flsAt Record = fReader() != O;

} catch(RWDBSt atus status) {

t hr ow TDbCannot Read( st at us. nessage());

}

/1 Position the accessor on the first record. The exception TDbCannotRead is

//  thrown if the record cannot be read.
voi d TDbAccessor: : Got oFi rst()

try {
f Reader = fDbTabl e. reader();
flsAt Record = fReader() != 0;

} catch(RWDBSt atus status) {

t hr ow TDbCannot Read( st at us. nessage());

}

//  Get the value for the specified field. The exception TDbCannotRead is

/1 thrown if the record cannot be read,
/1 if the specified field does not exist

the excepti on TDbDoesNot Exi st is thrown

voi d TDbAccessor:: GetFi el d(const TDbFi el d& field, charé& val ue) const

if (!flsAtRecord)
t hrow TDbCannot Read(" The accessor

is not at a record.");

if (!fTable->GetFields().|sMenber(field))
t hr ow TDbDoesNot Exi st ("Fi el d does not exist.");

try {
((RWDBReader & f Reader)[fiel d. Get
} catch (RWDBStatus status) {

Name()] >> val ue;

t hrow TDbCannot Read( st at us. nessage());

}
}

voi d TDbAccessor:: GetFi el d(const TDbFi el d& field, unsigned char& val ue) const

if (!flsAtRecord)
t hrow TDbCannot Read(" The accessor

is not at a record.");

if (!fTable->GetFields().!|sMenber(field))
t hrow TDbDoesNot Exi st ("Fi el d does not exist.");

try {
((RWDBReader &) f Reader)[fiel d. Get
} catch (RWDBStatus status) {

Nanme()] >> val ue;

t hr ow TDbCannot Read( st at us. nessage());
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voi d TDbAccessor:: CGetFi el d(const TDbFiel d& field,

if (!flsAtRecord)

t hrow TDbCannot Read(" The accessor is not
if (!fTable->GetFields().!|sMenber(field))

t hr ow TDbDoesNot Exi st ("Fi el d does not exi
try {

((RWDBReader & fReader)[fiel d. Get Nane()]
} catch (RWDBStatus status)

t hr ow TDbCannot Read( st at us. nessage());
}

}
voi d TDbAccessor:: Get Fi el d(const TDbFi el d& field,

if (!flsAtRecord)

t hrow TDbCannot Read(" The accessor is not
if (!fTable->GetFields().|sMnber(field))

t hr ow TDbDoesNot Exi st ("Fi el d does not exi
try {

((RW\DBReader & f Reader)[fiel d. Get Nanme()]
} catch (RWDBStatus status) {

t hr ow TDbCannot Read( st at us. nessage());
}

}
voi d TDbAccessor:: GetFi el d(const TDbFiel d& field,

if (!flsAtRecord)

t hrow TDbCannot Read(" The accessor is not
if (!fTable->GetFields().|sMenber(field))

t hr ow TDbDoesNot Exi st ("Fi el d does not exi
try {

((RWDBReader & fReader)[fiel d. Get Nane()]
} catch (RWDBStatus status) {

t hr ow TDbCannot Read( st at us. nessage());
}

}
voi d TDbAccessor:: Get Fi el d(const TDbFi el d& field,

if (!flsAtRecord)

t hrow TDbCannot Read(" The accessor is not
if (!fTable->GetFields().|sMnber(field))

t hr ow TDbDoesNot Exi st ("Fi el d does not exi
try {

((RW\DBReader & fReader)[fiel d. Get Nane()]
} catch (RWDBStatus status) {

t hr ow TDbCannot Read( st at us. nessage());

}
voi d TDbAccessor:: GetFi el d(const TDbFi el d& field,

if (!flsAtRecord)

t hrow TDbCannot Read(" The accessor is not
if (!fTable->GetFields().|sMnber(field))

t hr ow TDbDoesNot Exi st ("Fi el d does not exi
try {

((RWDBReader & f Reader)[fiel d. Get Nanme()]
} catch (RWDBStatus status) {

t hrow TDbCannot Read( st at us. nessage());

}
voi d TDbAccessor:: CGetFi el d(const TDbFiel d& field,

if (!flsAtRecord)

t hrow TDbCannot Read(" The accessor is not
if (!fTable->GetFields().!|sMenber(field))

t hr ow TDbDoesNot Exi st ("Fi el d does not exi
try {

((RW\DBReader & fReader)[fiel d. Get Nane()]
} catch (RWDBStatus status)

t hr ow TDbCannot Read( st at us. nessage());
}
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short & val ue) const

at a record.");
st.");

>> val ue;

unsi gned short& val ue) const

at a record.");
st.");

>> val ue;

i nt & val ue) const

at a record.");
st.");

>> val ue;

unsi gned int& val ue) const

at a record.");
st.");

>> val ue;

| ong& val ue) const

at a record.");
st.");

>> val ue;

unsi gned | ong& val ue) const

at a record.");
st.");

>> val ue;
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}
voi d TDbAccessor:: GetFi el d(const TDbFiel d& field, float& value) const

if (!flsAtRecord)
t hrow TDbCannot Read(" The accessor is not at a record.");
if (!fTable->GetFields().!|sMenber(field))
t hrow TDbDoesNot Exi st ("Fi el d does not exist.");
try {
((RW\DBReader & fReader)[field.GetNane()] >> val ue;
} catch (RWDBStatus status) {
t hr ow TDbCannot Read( st at us. nessage());

}
voi d TDbAccessor:: GetFi el d(const TDbFi el d& field, double& value) const

if (!flsAtRecord)
t hrow TDbCannot Read(" The accessor is not at a record.");
if (!fTable->GetFields().|sMnber(field))
t hr ow TDbDoesNot Exi st ("Fi el d does not exist.");
try {
((RWDBReader & f Reader)[field. GetName()] >> val ue;
} catch (RWDBStatus status) {
t hr ow TDbCannot Read( st at us. nessage());

}
voi d TDbAccessor:: GetFi el d(const TDbFiel d& field, string& value) const

if (!flsAtRecord)
t hrow TDbCannot Read(" The accessor is not at a record.");
if (!fTable->GetFields().|sMenber(field))
t hr ow TDbDoesNot Exi st ("Fi el d does not exist.");
try {
RWCString tenp;
((R\DBReader & fReader)[field.GetNane()] >> tenp;
val ue = tenp;
} catch (RWDBSt atus status)
t hr ow TDbCannot Read( st at us. nessage());
}

/1 Return the reader instance for the accessor. Note that this exposes the
/1 inplenentation.

RWDBReader & TDbAccessor: : Get Reader ()

{

return fReader;

B. TDbDirectory Class

1. Directory.h

Proj ect: TRANSI M5

Subsystem Dat abase

$RCSfile: Directory.h,v $

$Revision: 2.0 $

$Date: 1995/08/04 13:19:25 $

$State: Rel $

$Author: bwo $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

~——— ——
~——— e~~~

#ifndef TRANSIMS_DB_DIRECTORY
#define TRANSIMS_DB_DIRECTORY

/I Include TRANSIMS header files.
#include <GBL/Globals.h>

#include <DBS/UserInformation.h>
#include <DBS/DirectoryDescription.h>
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#i

Il
#i
#i

/1
#i
#i
#i

/1
/1
cl

/1

11

ncl ude <DBS/ Sour ceDescri ption. h>

I ncl ude Booch Conponents header files.
ncl ude <BCStoreM h>
ncl ude <BCSet U. h>

I ncl ude DBtool s. h++ header files.
ncl ude <rw db/dbase. h>
ncl ude <rw db/dbngr. h>
ncl ude <rw db/connect. h>

The data directory manages the avail abl e data sources and provi des services
for finding and manipul ating the data sources.
ass TDbDirectory

publi c:

/1 Type definitions.

typedef BC_TUnboundedSet <const TDbSour ceDescri ption, 25U, BC _CManaged>
Sour ceDescri ptionSet ;

typedef BC _TSet Activelterator<const TDbSourceDescription>
Sour ceDescriptionSetlterator;

/1 Open the specified data directory. The exception TDbDoesNot Exi st is
/1 thrown if the specified data directory does not exist.
TDbDirectory(const TDbDirectoryDescription& description, const

TDbUser I nformati on& user = TDbUser|nformation());

// Create a copy of the specified directory.

TDbDirectory(const TDbDirectory& directory);
/1 Make the directory a copy of the specified directory.
TDbDi rect ory& operator=(const TDbDirectory& directory);
/1 Return the data directory’s description.
const TDbDirectoryDescription& GetDescription() const;
/1 Return whether the specified data source is avail abl e.
bool HasSource(const string& nane) const;
/1 Get the specified data source’s description. The exception
/1 TDbDoesNot Exi st is thrown if the specified data source does not exist.
const TDbSour ceDescri ption& Cet Source(const string& nane) const;
/1 Get the descriptions of the available data sources.
const SourceDescriptionSet & Get Sources() const;
/!l Create a new data source in the data directory. The exception
/1 TDbAl readyExists is thrown if the data source already exists.
voi d CreateSource(const TDbSourceDescription& description);
/1 Delete the specified data source fromthe data directory. The exception
/1 TDbDoesNot Exi st is thrown if the source does not exist.
voi d Del et eSource(const TDbSourceDescri ption& source);
/1 Performan SQ query. The exception TDbQueryFailed is thrown if the
/1 query fails. Note that this exposes the relational database nodel.
voi d Query(const string& statenent);
/1 Return the database instance for the data directory. Note that this
/1 exposes the inplenentation.
RWDBDat abase& Get Dat abase() ;
/! Return the connection instance for the data directory. Note that this
/1 exposes the inplenentation.
RWDBConnect i on& Get Connection();
private:

/1 Update the source descriptions.
voi d Updat eSour ceDescri ptions();

/'l Each data directory has a description.

LA-UR-97-987 35



TDbDi rectoryDescription fDescription;

/1 Each data directory has several data sources, identified by their
/1 descriptions.
Sour ceDescri ptionSet f SourceDescriptions;

/1 Each directory is connected to a database.
RWDBDat abase f Dat abase,;

/1 Each directory has an explicit connection.
RWDBConnect i on f Connecti on;

#endif // TRANSI M5_DB_DI RECTORY

2. Directory.C

Proj ect: TRANSI M5

Subsystem Dat abase

$RCSfile: Directory.C v $

$Revision: 2.1 $

/1 $Date: 1995/09/29 16:28:11 $

//  $State: Exp $

/1 $Author: roberts $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

/
/
/
/

~———

/I Include TRANSIMS header files.
#include <DBS/Exception.h>
#include <DBS/Directory.h>

/I Include DBtools.h++ header files.
#include <rw/db/table.h>

#include <rw/db/select.h>

#include <rw/db/reader.h>

#include <rw/db/inserter.h>
#include <rw/db/deleter.h>
#include <rw/db/result.h>

/I Define the error handler for DBtools.h++ errors.
static void ExceptionHandler(const RWDBStatus& status)

throw status;

/I Define the hash function for source descriptions.
static BC_Index SourceDescriptionHashValue(const TDbSourceDescription&
description)

return HashValue(description.GetName());

}

/I Open the specified data directory. The exception TDbDoesNotEXist is thrown
/I if the specified data directory does not exist.
TDbDirectory:: TDbDirectory(const TDbDirectoryDescription& description, const
TDbUserInformation& user)
: fDescription(description),
fSourceDescriptions(SourceDescriptionHashValue),
fDatabase(RWDBManager::database(description.GetAccessLibrary(),
description.GetServerName(), user.GetUserName(), user.GetPassword(),
description.GetDatabaseName())),
fConnection(fDatabase.connection())

if (fDatabase.status().errorCode() == RWDBStatus::dbNotFound)
throw TDbDoesNotEXxist("Data directory does not exist: " +
fDatabase.status().message());
else if (fDatabase.status().errorCode() = RWDBStatus::0k)
throw TDbException(fDatabase.status().message());
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f Dat abase. set Error Handl er (Excepti onHandl er) ;

Updat eSour ceDescri ptions();

/1 Return the data directory’s description.
const TDbDirectoryDescripti on& TDbDirectory:: Get Description() const

return fDescription;

/1 Return whether the specified data source is avail able.
bool TDbDirectory:: HasSource(const string& nane) const

{
}

return fSourceDescri ptions.|sMenber(nane);

/1l Get the specified data source’s description. The exception TDbDoesNot Exi st
/1 is throwmn if the specified data source does not exist.
const TDbSour ceDescription& TDbDirectory:: Get Source(const string& nane) const

for (SourceDescriptionSetlterator i(fSourceDescriptions); !i.lsDone();
i.Next())
if (i.Currentlten()->GetNane() == nane)
return *i.Currentlten();
t hr ow TDbDoesNot Exi st ("Data source does not exist.");

/1l Get the descriptions of the avail abl e data sources.
const TDbDirectory:: SourceDescriptionSet & TDbDi rectory: : Get Sources() const
{

return fSourceDescriptions;

I/l  Create a new data source in the data directory. The exception
/1 TDbAl readyExists is thrown if the data source already exists.
voi d TDbDi rectory:: Creat eSource(const TDbSourceDescripti on& description)

i f (HasSource(description. GetNane()))
t hrow TDbAI r eadyExi st s("Data source already exists.");

try {
RWDBTabl e tabl e = Get Dat abase() .t abl e(" SOURCE_| NDEX") ;
RWDBI nserter inserter = table.inserter();
inserter << description.GetNanme() << description. GetConment ();
i nserter. execute(Cet Connection());
} catch(RWDBSt atus status) {
t hrow TDbExcepti on(status. nessage());
}

Updat eSour ceDescri ptions();

/'l Delete the specified data source fromthe data directory. The exception
/1 TDbDoesNot Exi st is thrown if the source does not exist.
voi d TDbDirectory:: Del et eSource(const TDbSourceDescri pti on& description)

if (!HasSource(description. GetNane()))
t hr ow TDbDoesNot Exi st (" Data source does not exist.");

try {
RWDBTabl e tabl e = Get Dat abase() .t abl e(" SOURCE_| NDEX") ;
RWDBDel et er del eter = table.deleter();
del et er. where(tabl e["NAMVE"] == description. Get Nanme());
del et er. execut e( Get Connection());

} catch(RWDBStatus status) {
t hrow TDbExcepti on(status. nessage());

}

Updat eSour ceDescri ptions();
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/1 Performan SQL query. The exception TDbQueryFailed is thrown if the query
/1 fails. Note that this exposes the rel ational database nodel.
void TDbDirectory:: Query(const string& sql)

try {

f Dat abase. execut eSql (sql, Get Connection());
} catch(RWDBSt atus status) {

t hrow TDbQuer yFai | ed( st atus. nessage());
}

/1 Return the database instance for the data directory. Note that this exposes
/1 the inplenentation.
RWDBDat abase& TDbDirect ory: : Get Dat abase()

return fDatabase;

/1 Return the connection instance for the data directory. Note that this
/1 exposes the inplenentation.
RWDBConnect i on& TDbDi rectory: : Get Connecti on()

return fConnection;

/1 Update the source descriptions.
voi d TDbDirectory:: Updat eSour ceDescri pti ons()

f Sour ceDescri ptions. dear();
try {
RWDBTabl e tabl e = Get Dat abase() .t abl e(" SOURCE_| NDEX") ;
RWDBReader reader = table.reader(GetConnection());
while (reader()) {
RWCSt ri ng nane;
RWCSt ri ng conment ;
reader >> nane >> conmment;
f Sour ceDescri pti ons. Add( TDbSour ceDescri pti on(nane, conment));

}
} catch(RWDBSt at us st at us)

t hrow TDbExcepti on(status. nessage());
}

C. TDbDirectoryDescription Class

1. DirectoryDescription.h

Proj ect: TRANSI M5

Subsystem Dat abase

$RCSfile: DirectoryDescription.h,v $
$Revision: 2.0 $

$Date: 1995/08/04 13:19:25 $

$State: Rel $

$Author: bwo $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

~——— e~~~
~——— e~ —

#ifndef TRANSIMS_DB_DIRECTORYDESCRIPTION
#define TRANSIMS_DB_DIRECTORYDESCRIPTION

/I Include TRANSIMS header files.
#include <GBL/Globals.h>

/I A data directory description uniquely specifies a data directory.
class TDbDirectoryDescription
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/1

public:

/1 Construct a directory description.

TDbDirectoryDescri ption(const string& name, const string& comrent = ""

const string& databaseName = "transi ms", const string& server
string(fgServerNane), const string& accesslLibrary =
string(fgAccessLibrary));

// Construct a copy of the specified directory description.
TDbDirectoryDescri ption(const TDbDirectoryDescription& description);

/1 Make the directory description a copy of the specified directory

/1 description.

TDbDi rectoryDescri pti on& operator=(const TDbD rectoryDescription&
description);

/1 Return the name of the directory.
const string& GetNane() const;

/1 Return the comment for the directory.
const string& Get Commrent () const;

/1 Return the database name for the directory.
const string& GetDatabaseNane() const;

/1l Return the name of the server.
const string& Get ServerName() const;

/1 Return the name of the access library.
const string& GetAccessLibrary() const;

/1 Return whether the directory description has the sane nane as the
/1 specified directory description.
bool operator==(const TDbDirectoryDescription& description) const;

/1 Return whether the directory description has a nane different fromthe

/1 specified directory description.
bool operator!=(const TDbDirectoryDescription& description) const;

/! Return the name of the default server.
static const string GetDefaultServerNane();

/1 Set the name of the default server to the specified nane.
static void SetDefaul t Server Nanme(const string& serverNane);

/1 Return the nane of the default access library.
static const string GetDefaultAccessLibrary();

/1 Set the name of the default access library to the specified nane.
static void SetDefaul t AccessLibrary(const string& accessLibrary);

private:

/1 A directory has a nane.
string fNang;

/1 A directory has a comment.
string fComment;

/1 A directory has a database nane.
string fDatabaseNaneg;

/1 A server is required for using a directory.
string fServer Nane;

/1 An access library is required for using a directory.
string fAccessLibrary;

/!l There is a default server.
static char fgServerNane[ 1000];

/1 There is a default access library.
static char fgAccessLibrary[1000];
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#endi f // TRANSI M5_DB_DI RECTORYDESCRI PTI ON

2. DirectoryDescription.C

Proj ect: TRANSI M5

Subsystem Dat abase

$RCSfile: DirectoryDescription.C v $
$Revision: 2.1 $

$Date: 1995/10/10 22:29:56 $

$State: Exp $

$Aut hor: stretz $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

~——— ——
~——— e~~~

/I Include TRANSIMS header files.
#include <DBS/DirectoryDescription.h>

/I Initialize the default server name.
char TDbDirectoryDescription::fgServerName[1000] = "*;

/I Initialize the default access library.

#ifdef SUN4

/1 SunOS 4.x

char TDbDirectoryDescription::fgAccessLibrary[1000] = “/usr/rogue/lib/librwora.so";
#else

/I SunOS5.x and Others

char TDbDirectoryDescription::fgAccessLibrary[1000] = "librwora.so";

#endif

/I Construct a directory description for the specified database name.
TDbDirectoryDescription:: TDbDirectoryDescription(const string& name, const
string& comment, const string& databaseName, const string& serverName,
const string& accessLibrary)
: fName(name),
fComment(comment),
fDatabaseName(databaseName),
fServerName(serverName),
fAccessLibrary(accessLibrary)

/I Return the name of the directory.
const string& TDbDirectoryDescription::GetName() const

return fName;

}

/I Return the comment for the directory.
const string& TDbDirectoryDescription::GetComment() const

return fComment;

/I Return the database name for the directory.
const string& TDbDirectoryDescription::GetDatabaseName() const

return fDatabaseName;

/I Return the name of the server.
const string& TDbDirectoryDescription::GetServerName() const

return fServerName;

}
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/1 Return the nane of the access library.
const string& TDbDirectoryDescription:: Get AccessLibrary() const

return fAccessLibrary;

/1 Return whether the directory description has the same nane as the specified

/1 directory description.

bool TDbDirectoryDescription::operator==(const TDbDirectoryDescription&
description) const

{

return Get Nane() == description. Get Nane();

/1 Return whether the directory description has a nane different fromthe

/1 specified directory description.

bool TDbDirectoryDescription::operator!=(const TDbDirectoryDescription&
description) const

return GetNane() != description.GetNane();

/1 Return the nane of the default server.
const string TDbDirectoryDescription:: GetDef aul t Server Nane()

{
}

return fgServer Nang;

/1 Set the nane of the default server to the specified nane.
voi d TDbDi rectoryDescri ption:: Set Def aul t Server Nane(const string& server Nane)
{

strcpy(fgServer Nane, serverNane);

/1 Return the name of the default access library.
const string TDbDirectoryDescription:: GetDefaul t AccessLi brary()
{

return fgAccesslLibrary;

/1 Set the nane of the default access library to the specified nane.
voi d TDbDi rectoryDescri ption:: Set Def aul t AccessLi brary(const string&
accesslLi brary)

strcpy(fgAccessLi brary, accessLibrary);

D. TDbException Class

1. Exception.h

Proj ect: TRANSI M5

Subsystem Dat abase

$RCSfile: Exception.h,v $

$Revision: 2.0 $

$Date: 1995/08/04 13:19:25 $

$State: Rel $

$Author: bwo $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

~——— e~~~
~——— e~ —

#ifndef TRANSIMS_DB_EXCEPTION
#define TRANSIMS_DB_EXCEPTION

/I Include TRANSIMS header files.
#include <GBL/Globals.h>
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/1 A dat abase exception signals the failure of a nenber function.
cl ass TDbException

public:

/1 Construct an exception with the specified message text.
TDbException(const string& nmessage = "Database error.");

/1 Construct a copy of the specified exception.
/1 TDbException(const TDbException& exception);

/1 Make the exception a copy of the specified exception.
/1 TDbException& operator=(const TDbExcepti on& exception);

/1 Return the nessage text for the exception.
const string& Get Message() const;

private:

/1 Each exception has a nessage.
string fMessage;

/1 This exception is thrown when an attenpt is nade to create sonething that

/1 already exists.
cl ass TDbAl r eadyExi st's
public TDbException
public:

/1 Construct an exception with the specified message text.
TDbAl readyExi st s(const string& nessage = "Already exists.");

/1 Construct a copy of the specified exception.
/1 TDbAl readyExi st s(const TDbAl readyExi st s& exception);

/1 Make the exception a copy of the specified exception.
/1 TDbAl readyExi st s& oper at or =(const TDbAl r eadyExi st s& exception);

/1 This exception is thrown when an attenpt to read data fails.
cl ass TDbCannot Read
publ i c TDbException
publi c:

/1 Construct an exception with the specified nessage text.
TDbCannot Read(const string& nessage = "Cannot read.");

/1 Construct a copy of the specified exception.
/1 TDbCannot Read(const TDbCannot Read& excepti on);

/1 Make the exception a copy of the specified exception.
/1 TDbCannot Read& operat or=(const TDbCannot Read& exception);

/1 This exception is thrown when an attenpt to wite data fails.
cl ass TDbCannotWite
public TDbException
public:

/1 Construct an exception with the specified nessage text.
TDbCannot Wite(const string& nmessage = "Cannot wite.");

/1 Construct a copy of the specified exception.
/1 TDbCannot Wite(const TDbCannotWite& exception);

/1 Make the exception a copy of the specified exception.
/1 TDbCannot Wite& operator=(const TDbCannot Wite& exception);
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/1 This exception is thrown when an attenpt is nade to access sonething that
/1 does not exist.
cl ass TDbDoesNot Exi st

public TDbException

public:

/1 Construct an exception with the specified nmessage text.
TDbDoesNot Exi st (const string& nmessage = "Does not exist.");

/1 Construct a copy of the specified exception.
/1 TDbDoesNot Exi st (const TDbDoesNot Exi st & exception);

/1 Make the exception a copy of the specified exception.
/1 TDbDoesNot Exi st & oper at or =(const TDbDoesNot Exi st & excepti on);

/1 This exception is thrown when a query fails.
cl ass TDbQueryFail ed
publ i c TDbException

publi c:

/1 Construct an exception with the specified nessage text.
TDbQuer yFai | ed(const string& nmessage = "Query failed.");

/1 Construct a copy of the specified exception.
/1 TDbQueryFail ed(const TDbQueryFail ed& exception);

/1 Make the exception a copy of the specified exception.
/1 TDbQueryFail ed& operator=(const TDbQueryFail ed& exception);

/1 This exception is thrown when table creation fails.
cl ass TDbCreati onFail ed
publ i c TDbException

public:

/1 Construct an exception with the specified nessage text.
TDbCreationFail ed(const string& nmessage = "Creation failed.");

/1 Construct a copy of the specified exception.
/1 TDbCreationFail ed(const TDbCreationFail ed& exception);

/1 Make the exception a copy of the specified exception.
/1 TDbCreationFail ed& operator=(const TDbCreationFail ed& exception);

#endif // TRANSI M5_DB_EXCEPTI ON

2. Exception.C

Proj ect: TRANSI M5

Subsystem Dat abase

$RCSfile: Exception.C v $

$Revision: 2.0 $

/1 $Date: 1995/08/04 13:19:25 $

//  $State: Rel $

/1 $Author: bwo $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

/I Include TRANSIMS header files.
#include <DBS/Exception.h>

/I Construct an exception with the specified message text.
TDbException::TDbException(const string& message)
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f Message( nmessage)

/1 Return the message text for the exception.
const string& TDbException:: Get Message() const

return f Message;

/1 Construct an "already exists" exception with the specified nessage text.
TDbAI r eadyExi st s:: TDbAI r eadyExi st s(const string& nmessage)

. TDbExcepti on(nessage)
{

}

// Construct a "cannot read" exception with the specified nessage text.
TDbCannot Read: : TDbCannot Read( const string& nessage)

TDbExcept i on( nessage)
{

}

/1 Construct a "cannot wite" exception with the specified nessage text.
TDbCannot Wite:: TDbCannot Wite(const string& nessage)

TDbExcepti on(nmessage)
{

}

/1 Construct a "does not exist" exception with the specified message text.
TDbDoesNot Exi st : : TDbDoesNot Exi st (const string& nessage)

: TDbException(nessage)
{

}

/1 Construct a "query failed" exception with the specified nessage text.
TDbQuer yFai | ed: : TDbQuer yFai | ed(const string& nessage)

TDbExcept i on( nessage)
{

}

/1 Construct a "creation failed" exception with the specified nessage text.
TDbCr eati onFai | ed: : TDbCr eati onFai | ed(const string& nmessage)
TDbExcept i on( nessage)

{
}

E. TDbField Class

1. Field.h

/1 Project: TRANSI M5

/1 Subsystem Database

/1 $RCSfile: Field.h,v $

I/l $Revision: 2.0 $

/1 $Date: 1995/08/04 13:19:25 $
/1 $State: Rel $

/1 $Author: bwb $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

#ifndef TRANSIMS_DB_FIELD
#define TRANSIMS_DB_FIELD

/I Include standard C header files.
#include <stddef.h>
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/1 Include TRANSI M5 header files.
#i ncl ude <GBL/ d obal s. h>
/!l Afieldis acolum in a data table.
cl ass TDbFiel d
publi c:
/1 Field types.
enum EType {kUnknown, kChar, kUnsignedChar, kShort, kUnsignedShort, kint,
kUnsi gnedl nt, kLong, kUnsignedLong, kFloat, kDouble, kString};

/1 Create a field with the specified nane and type.
TDbFi el d(const string& name, EType type = kUnknown, size_t size = 0);

/1 Construct a copy of the specified field.
/1  TDbFi el d(const TDbFi el d& field);

/1 Make the field a copy of the specified field.
/1 TDbFi el d& operator=(const TDbFiel d& field);

/1 Return the name of the field.
const string& GetNanme() const;

/1 Return the type of the field.
EType Get Type() const;

/1 Return the size of the field, if any.
size_t GetSize() const;

/1 Return whether the field has the same nane as the specified field.
bool operator==(const TDbFiel d& field) const;

/1 Return whether the field has a nanme different fromthe specified field.
bool operator!=(const TDbFiel d& field) const;

private:

/1 Afield has a nane.
string fName;

/1 Afield has a type.
EType fType;

I/ Afield may have a size (if it is a string).
size_t fSize;

}s

#endi f // TRANSI MS_DB_FI ELD

2. Field.C

/1 Project: TRANSI M5

/1 Subsystem Database

/Il $RCSfile: Field.C,v $

I/l $Revision: 2.0 $

/1 $Date: 1995/08/04 13:19:25 $
/1 $State: Rel $

/1 $Author: bwb $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

/I Include TRANSIMS header files.
#include <DBS/Field.h>

/I Create a field with the specified name and type.
TDbField::TDbField(const string& name, EType type, size_t size)
: fName(name),
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f Type(type),
f Si ze(size)

A

/!l Return the nane of the field.
const string& TDbFi el d:: Get Name() const

return f Naneg;

/'l Return the type of the field.
TDbFi el d: : EType TDbFi el d: : Get Type() const
{

}

return fType;

/1 Return the size of the field, if any.
size_t TDbField:: GetSize() const

{

return fSize;

/1 Return whether the field has the same name as the specified field.
bool TDbFi el d: : oper at or==(const TDbFi el d& fi el d) const

{
return Get Nane() == field. GetNane();

/1 Return whether the field has a nane different fromthe specified field.
bool TDbFi el d:: operator!=(const TDbFi el d& field) const

{
}

return GetNane() != field.GetNane();

F. TDblinserter Class

1. Inserter.h

/1 Project: TRANSIMS

/1 Subsystem Database

/1 $RCSfile: Inserter.h,v $

/1 $Revision: 2.0 $

/1 $Date: 1995/08/04 13:19:25 $

//  $State: Rel $

/1 $Author: bwo $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

#ifndef TRANSIMS_DB_INSERTER
#define TRANSIMS_DB_INSERTER

/I Include Booch Components header files.
#include <BCStoreM.h>
#include <BCMapU.h>

/I Include TRANSIMS header files.
#include <GBL/Globals.h>

#include <DBS/Table.h>

#include <DBS/TableDescription.h>
#include <DBS/Field.h>

/I This class is used for inserting data into a table.
class TDblnserter
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/1

11

}s

public:

/1 Open an inserter for the specified table.
TDbl nserter(TDbTabl e& tabl e);

/1 Destroy an inserter.
~TDbl nserter();

/1 Make a copy of the given inserter.

#endif // TRANSI M5_DB_| NSERTER

2.

/1
Il

Inserter.C

Proj ect: TRANSI M5
Subsystem Dat abase
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TDbl nserter(const TDblnserter& inserter);
/1 Make the inserter a copy of the given inserter.
TDbl nserter& operator=(const TDblnserter& inserter);
/1 Return the inserter’s data table.
TDbTabl e& Get Tabl e();
/1 Insert the current record into the table. Note that the data may
/1 not be imediately witten to disk. The exception TDbCannotWite is
/1 thrown if the data cannot be witten.
void Insert();
/1 Flush any changes in the table not yet witten to disk.
voi d Flush();
/1 Set the value of the specified field. The exception TDbDoesNot Exi st
/1 thrown if the field is not in the table.
voi d SetField(const TDbField& field, char value);
voi d SetField(const TDbFi el d& field, unsigned char val ue);
voi d SetField(const TDbField& field, short value);
voi d SetFiel d(const TDbFiel d& field, unsigned short value);
voi d SetField(const TDbField& field, int value);
voi d SetField(const TDbField& field, unsigned int value);
voi d SetField(const TDbField& field, |ong value);
voi d SetField(const TDbFi el d& field, unsigned |ong val ue);
voi d SetField(const TDbField& field, float value);
voi d SetField(const TDbFi el d& field, double value);
voi d SetField(const TDbField& field, const string& value);
voi d SetField(const TDbField& field);
private:
/1 Type definitions.
typedef BC_TUnboundedMap<TDbFi el d, RWDBVal ue*, 30U, BC_CManaged> Fi el dvap;
typedef BC_TMapActivelterator<TDbFi el d, RADBVal ue*> Fi el dMaplterator;
/1 Set the value of the specified field. The exception TDbDoesNot Exi st
/1 thrown if the field is not in the table.
voi d SetField(const TDbField& field, RWRBValue* const val ue);
I/l Each table inserter is associated with a table.
TDbTabl e* fTabl e;
/1 Each table inserter has a database table.
RWDBTabl e f DbTabl e;
//  Each table inserter has its own database connecti on.
RWDBConnect i on f Connecti on;
/1 Each table insert has a phrase book for the database.
RWDBPhr aseBook f Phr aseBook;
/1 Each table insert has a field map hol ding the current val ues of
/1 fields.
Fi el dvap fFi el ds;
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$RCSfile: Inserter.Cv $

$Revision: 2.0 $

$Date: 1995/08/04 13:19:25 $

$State: Rel $

$Aut hor: bwb $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

~————
~————

/I Include DBTools.h++ header files.
#include <rw/db/result.h>

/I Include TRANSIMS header files.
#include <DBS/Exception.h>
#include <DBS/Inserter.h>

/I Define the hash function for fields.
static BC_Index FieldHashValue(const TDbField& field)

return HashValue(field.GetName());
}

/I Open an inserter for the specified table.
TDblnserter::TDblInserter(TDbTable& table)

: fTable(&table),
fDbTable(table.GetDatabase().table(table.GetDescription().GetTableName())),
fConnection(fTable->GetDatabase().connection()),
fPhraseBook(fTable->GetDatabase().phraseBook()),
fFields(FieldHashValue)

try {
fConnection.autoCommit(FALSE);

fConnection.beginTransaction();
} catch(RWDBStatus status) {

throw TDbException(status.message());
}

}

/I Destroy an inserter.
TDblnserter::~TDblnserter()

for (FieldMaplterator i(fFields); li.IsDone(); i.Next())
delete *i.CurrentValue();

try {

fConnection.commitTransaction();
} catch(RWDBStatus status) {

throw TDbException(status.message());
}

}

/I Return the inserter's data table.
TDbTable& TDblinserter::GetTable()

return *fTable;

/I Insert the current record into the table. Note that the data may not be
/I immediately written to disk. The exception TDbCannotWrite is thrown if the
/I data cannot be written.
void TDblInserter::Insert()
{
string start = "INSERT INTO " + fDbTable.name();
string fields =" (*;
string values =" VALUES(";
bool first = TRUE;
for (FieldMaplterator i(fFields); li.lsDone(); i.Next()) {
const TDbField& field = *i.Currentltem();
const RWDBValue& value = **i.CurrentValue();
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if (first) {
first = FALSE;
fields += "\"" + field.GetNane() + "\"";
val ues += val ue. asStri ng(f PhraseBook);

} else {
fields += ", \"" + field. GetName() + "\"";
values += ", " + val ue. asString(fPhraseBook);

fields += ")";
val ues += ")";

try {
f Tabl e- >Get Dat abase() . executeSgl (start + "\n" + fields + "\n" + val ues,
f Connecti on);
} catch(RWDBSt atus status) {
t hrow TDbCannot Wit e( st atus. nessage());
}

/1 Flush any changes in the table not yet witten to disk.
voi d TDbl nserter:: Flush()

try {
f Connection. commi t Transacti on();

f Connecti on. begi nTransacti on();
} catch(RWDBSt atus status) {

t hrow TDbExcepti on(status. nessage());
}

/1 Set the value of the specified field. The exception TDbDoesNot Exist is
[/ thrown if the field is not in the table.
voi d TDblnserter:: SetField(const TDbFi el d& field, RWBVal ue* const val ue)

if (!fTable->GetFields().|sMnber(field))
t hrow TDbDoesNot Exi st ("Field not found.");

if (fFields.lsBound(field)) {
del ete *fFields.ValueO(field);
f Fi el ds. Rebi nd(field, value);

} else
fFields.Bind(field, value);

}
voi d TDbl nserter:: SetField(const TDbFiel d& field, char val ue)

SetField(field, new RWDBVal ue(val ue));

void TDblnserter:: SetField(const TDbFi el d& field, unsigned char val ue)

SetField(field, new RADBVal ue(val ue));

void TDblnserter:: SetField(const TDbField& field, short val ue)

SetField(field, new RWDBVal ue(val ue));
}

void TDblnserter:: SetField(const TDbFi el d& field, unsigned short val ue)

SetField(field, new RADBVal ue(val ue));
}

voi d TDbl nserter:: SetField(const TDbField& field, int value)
SetField(field, new RADBVal ue(val ue));

void TDblnserter:: SetField(const TDbField& field, unsigned int val ue)

SetField(field, new RADBVal ue(val ue));
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voi d TDblnserter:: SetField(const TDbFiel d& field, |ong val ue)

SetField(field, new RADBVal ue(val ue));
}

void TDblnserter:: SetFiel d(const TDbFi el d& field, unsigned |ong val ue)
SetField(field, new RADBVal ue(val ue));

void TDblnserter:: SetField(const TDbFiel d& field, float val ue)

SetField(field, new RADBVal ue(val ue));

voi d TDblnserter:: SetFiel d(const TDbFiel d& field, double val ue)

SetField(field, new RADBVal ue(val ue));

void TDblnserter:: SetField(const TDbField& field, const string& val ue)

SetField(field, new RADBVal ue(val ue));

void TDblnserter:: SetField(const TDbFiel d& fiel d)
if (fFields.|sBound(field))

del ete *fFields.ValueO(field);
fFi el ds. Unbi nd(field);

G. TDbSortedAccessor Class

1. SortedAccessor.h

/1 Project: TRANSI M5

/1 Subsystem Database

/1 $RCSfile: SortedAccessor.h,v $
/!l $Revision: 1.1 $

/1l $Date: 1996/02/20 22:18:17 $
/1 $State: Exp $

/1 $Author: bwb $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

#ifndef TRANSIMS_DB_SORTEDACCESSOR
#define TRANSIMS_DB_SORTEDACCESSOR

/I Include TRANSIMS header files.
#include <GBL/Globals.h>
#include <DBS/Accessor.h>

/I A sorted table accessor provides facilities for navigating and editing a
/I data table's records.
class TDbSortedAccessor

: public TDbAccessor

public:
/I Open an accessor for the specified table, sorted by the specified
/I fields.
TDbSortedAccessor(TDbTable& table, const TDbSource::FieldCollection&
fields);

/I Create a copy of the specified accessor.
/I TDbSortedAccessor(const TDbSortedAccessor& accessor);

/I Make the accessor a copy of the specified accessor.
/I TDbSortedAccessor& operator=(const TDbSortedAccessor& accessor);
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/1 Position the accessor on the first record. The exception TDbCannot Read
/1 is thrown if the record cannot be read. Note that calling this

/1 function is an expensive operation.

void GotoFirst();

/1l Return the sort fields for the table.
const TDbSource: : Fiel dCol | ecti on& Get SortFi el ds() const;

/1 Return the reader instance for the accessor. Note that this exposes the
/1 inplenentation. The reader is not necessarily sorted.
/1 RWDBReader & Get Reader ();

private:
/1 Each sorted table accessor has the fields sorted in a particul ar
/1 order.

TDbSour ce: : Fi el dCol | ection fSortFi el ds;
}s

#endi f // TRANSI M5_DB_SORTEDACCESSCOR

2. SortedAccessor.C

/1 Project: TRANSI M5

/1 Subsystem Database

/1 $RCSfile: SortedAccessor.C v $
/!l $Revision: 1.1 $

/1l $Date: 1996/02/20 22:18:17 $
/1 $State: Exp $

/1 $Author: bwb $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

/I Include TRANSIMS header files.
#include <DBS/Exception.h>
#include <DBS/SortedAccessor.h>

/I Open an accessor for the specified table, sorted by the specified
/I fields.
TDbSortedAccessor:: TDbSortedAccessor(TDbTable& table, const
TDbSource::FieldCollection& fields)
: TDbAccessor( table),
fSortFields(fields)

/I Position the accessor on the first record. The exception TDbCannotRead is
/I thrown if the record cannot be read. Note that calling this function is
/I an expensive operation.
void TDbSortedAccessor::GotoFirst()
{
try {
RWDBSelector selector = fTable->GetDatabase().selector();
for (TDbTable::FieldSetlterator i(fTable->GetFields()); !i.IsDone();
i.Next())
selector << fDbTable[(*i.Currentltem()).GetName()];
for (TDbSource::FieldCollectionlterator j(fSortFields); !j.IsDone();
j-Next())
selector.orderBy(fDbTable[(*j.Currentltem()).GetName()]);
/ISSUE(bwb): The following statement has failed for some tables.
/[The problem appears to be in DBtools.h++.
fReader = selector.reader();
flsAtRecord = fReader() != 0;
} catch (RWDBStatus status) {
throw TDbCannotRead(status.message());

/I Return the sort fields for the table.
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const TDbSource: : Fi el dCol | ecti on& TDbSort edAccessor:: Get Sort Fi el ds()

return fSortFields;

H. TDbSource Class

1. Source.h

/1 Project: TRANSI M5

/1 Subsystem Database

/1 $RCSfile: Source.h,v $

/'l $Revision: 2.0 $

/1l $Date: 1995/08/04 13:19:25 $
// $State: Rel $

/1 $Author: bwb $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

#ifndef TRANSIMS_DB_SOURCE
#define TRANSIMS_DB_SOURCE

/I Include TRANSIMS header files.
#include <GBL/Globals.h>

#include <DBS/Directory.h>

#include <DBS/SourceDescription.h>
#include <DBS/TableDescription.h>
#include <DBS/Field.h>

/I Include Booch Components header files.
#include <BCStoreM.h>

#include <BCSetU.h>

#include <BCCollU.h>

/I Include DBtools.h++ header files.
#include <rw/db/dbase.h>

#include <rw/db/dbmgr.h>

#include <rw/db/connect.h>

/I A data source organizes the different data tables (versions) that may exist
/I for a type of data.
class TDbSource

-
public:

/

/

=

=

/I Type definitions.

typedef BC_TUnboundedSet<const TDbTableDescription, 25U, BC_CManaged>
TableDescriptionSet;

typedef BC_TSetActivelterator<const TDbTableDescription>
TableDescriptionSetlterator;

typedef BC_TUnboundedCollection<TDbField, BC_CManaged> FieldCollection;

typedef BC_TCollectionActivelterator<TDbField> FieldCollectionlterator;

/I Open the specified data source. The exception TDbDoesNotEXxist is
/I thrown if the specified source does not exist.
TDbSource(TDbDirectory& directory, const TDbSourceDescription& description);

/I Construct a copy of the specified source.
TDbSource(const TDbSource& source);

/I Make the source a copy of the specified source.
TDbSource& operator=(const TDbSource& source);

/I Return the data source's description.
const TDbSourceDescription& GetDescription() const;

/I Return whether the specified data table (version) of the data source
/I exists.
bool HasTable(const string& name) const;
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/1 Return the description for the specified data table (version) of the
/1 data source. The exception TDbDoesNot Exist is thrown if the specified
/1 source does not exist.

const TDbTabl eDescri pti on& Get Tabl e(const string& nane) const;

/1 Return the set of descriptions of the avail able data tables (versions)
/1 of the data source.
const Tabl eDescri pti onSet & Get Tabl es() const;

/!l Create a new data table (version) of the data source with the specified
/1 description and using the specified SQ statement. The exception

/1 TDbAl readyExists is thrown if the specified table already exists. The
/1 exception TDbCreationFailed is thrown if the table cannot be created.

/1 Note that this exposes the rel ational database nodel .

voi d CreateTabl e(const TDbTabl eDescri ption& description, const string& sql);

/| Create a new data table (version) of the data source with the specified
/  description and with the specified fields and prinary index. The

| exception TDbAl readyExists is thrown if the specified table already

/'l exists. The exception TDbCreationFailed is thrown if the table cannot
/1 be created.

voi d CreateTabl e(const TDbTabl eDescri pti on& description, const

Fi el dCol |l ection& fields, const FieldCollection& index);

~——

Il Delete the specified data table fromthe data source. The exception
/1 TDbDoesNot Exi st is thrown if the table does not exist.
voi d Del eteTabl e(const TDbTabl eDescri pti on& description);

// Return the directory for the source.
TDbDirectory& GetDirectory();

/1l Return the database instance for the data source. Note that this
/1 exposes the inplenentation.
RWDBDat abase& Get Dat abase() ;
/!l Return the connection instance for the data source. Note that this
/1 exposes the inplenentation.
RWDBConnect i on& Get Connection();

private:

/1 Update the table descriptions.
voi d Updat eTabl eDescri ptions();

/1 Each data source is associated with a data directory.
TDbDirectory* fDirectory;

/1 Each data source has a description.
TDbSour ceDescri ption fDescription;

/'l Each data source has several tables, identified by their descriptions.
Tabl eDescri pti onSet f Tabl eDescri pti ons;
}

#endif // TRANSI MS_DB_SOURCE

2. Source.C

/1 Project: TRANSIMS

/1 Subsystem Dat abase

/1 $RCSfile: Source.C v $
/'l $Revision: 2.0 $

/1 $Date: 1995/08/04 13:19:25 $

//  $State: Rel $

/1 $Author: bwo $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

/I Include TRANSIMS header files.
#include <DBS/Exception.h>
#include <DBS/Source.h>
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/1 1Include DBtools.h++ header files.
#i ncl ude <rw db/tabl e. h>

#i ncl ude <rw db/sel ect. h>

#i ncl ude <rw db/ reader. h>

#i nclude <rw db/inserter. h>

#i ncl ude <rw db/ del eter. h>

#include <rw db/result.h>

/1 Define the hash function for table descriptions.
static BC_I ndex Tabl eDescri pti onHashVal ue(const TDbTabl eDescri pti on&
descri ption)

return HashVal ue(descri ption. Get Nane());

/1 Open the specified data source. The exception TDbDoesNot Exi st is thrown if
/1 the specified source does not exist.
TDbSour ce: : TDbSour ce( TDbDirectory& directory, const TDbSourceDescripti on&
description)
fDirectory(&directory),
f Descri ption(description),
f Tabl eDescri pti ons(Tabl eDescri pti onHashVal ue)

{
if (!directory. Get Sources().!|sMenber(description))
t hrow TDbDoesNot Exi st ("Data source does not exist.");
Updat eTabl eDescri ptions();
}

/1 Return the data source’s description.
const TDbSour ceDescri pti on& TDbSour ce: : Get Descri pti on() const
{

return fDescription;

/1 Return whether the specified data table (version) of the data source exists.
bool TDbSource: : HasTabl e(const string& nane) const

return fTabl eDescriptions. | sMenber (nane);

/1 Return the description for the specified data table (version) of the data
/1 source. The exception TDbDoesNotExist is thrown if the specified source
/1 does not exist.

const TDbTabl eDescri pti on& TDbSour ce: : Get Tabl e(const string& name) const

for (Tabl eDescriptionSetlterator i(fTableDescriptions); !i.lsDone();
i.Next())
if (i.Currentltem()->CGet Nane() == nane)

return *i.Currentlten();
/11 SSUE(bwb): The following line causes a fault in RAString::~RABtring.
/1 throw TDbDoesNot Exi st ("Data tabl e does not exist.");
static const string nessage = "Data table does not exist.";
t hr ow TDbDoesNot Exi st (nmessage) ;

/1 Return the set of descriptions of the avail able data tables (versions) of
/1 the data source.
const TDbSour ce: : Tabl eDescri pti onSet & TDbSour ce: : Get Tabl es() const

return fTabl eDescri ptions;

Create a new data table (version) of the data source with the specified
description and using the specified SQL statement. The exception

TDbAl readyExists is thrown if the specified table already exists. The
exception TDbCreationFailed is thrown if the table cannot be created. Note
that this exposes the rel ational database nodel.

~————
~————
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voi d TDbSource: : Creat eTabl e(const TDbTabl eDescri pti on& description, const

string& sql)
{
i f (HasTabl e(description. GetNane()))
throw TDbAl readyExi sts("Data table already exists.");
RWDBResul t result;
try {
result = GetDat abase(). executeSql (sql, GetConnection());
RWDBTabl e t abl e = Get Dat abase() .t abl e(" TABLE_| NDEX") ;
RWDBI nserter inserter = table.inserter();
i nserter << description.GetTabl eNane() << fDescription.GetNanme() <<
description. Get Name() << description. Get Comrent ();
i nserter.execut e(Get Connection());
} catch(RWDBStatus status) {
try {
for (RWDBTable table = result.table(); table.isValid(); table =
result.table())
tabl e.drop();
} catch (RWDBStatus) {
}
throw TDbCreati onFai | ed(status. nessage());
}
Updat eTabl eDescri ptions();
}

/Il Create a new data table (version) of the data source with the specified

/1 description and with the specified fields and primary index. The

/1 exception TDbAl readyExists is thrown if the specified table already

I/l exists. The exception TDbCreationFailed is thrown if the table cannot

/1 be created.

voi d TDbSour ce: : Creat eTabl e(const TDbTabl eDescri pti on& description, const
TDbSour ce: : Fi el dCol | ecti on& fields, const TDbSource:: Fiel dCol | ecti on&

i ndex)
{
string sql = "CREATE TABLE " + descri ption. Get Tabl eNane() + " (";
bool first = TRUE,
for (FieldCollectionlterator i(fields); !'i.lsDone(); i.Next()) {
const TDbField& field = *i.Currentlten();
if (first) {

first = FALSE;
sgl += "\n";

} else
sql +=",\n";
sql +=" \"" + field. GetNanme() + "\" ";

switch (field. GetType()) {
case TDbFi el d:: kChar:
case TDbFi el d: : kUnsi gnedChar:
sgl += "NUMBER(3)";
br eak;
case TDbFiel d:: kShort:
case TDbFi el d: : kUnsi gnedShort :
sgl += "NUMBER(5)";
br eak;
case TDbField::klnt:
case TDbFi el d: : kUnsi gnedl nt :
case TDbFi el d:: kLong:
case TDbFi el d: : kUnsi gnedLong:
sgl += "NUMBER(10)";
br eak;
case TDbFi el d: : kFl oat :
sgl += "FLOAT(63)";
br eak;
case TDbFi el d: : kDoubl e:
sql += "FLOAT(126)";
br eak;
case TDbField::kString:
{
char tenp[10];
sprintf(temp, "%", field. CGetSize());
sgl += "VARCHAR(" + string(temp) + ")";

br eak;
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case TDbFi el d: : kUnknown:
throw TDbCreationFailed("Invalid field type.");

br eak;
}
}
first = TRUE
for (FieldCollectionlterator j(index); !j.IsDone(); j.Next()) {
if (first) {
first = FALSE;
sgl += ",\n PRIMARY KEY (\"" + (*j.Currentlten()). Get Nanme();
} else
sgl += "\", \"" + (*j.Currentlten()). Get Nanme();
}
if (!first)
sql += "\")\n":
sql +=")";

Creat eTabl e(description, sqgl);

Il Delete the specified data table fromthe data source. The exception
/1 TDbDoesNot Exi st is thrown if the table does not exist.
voi d TDbSource: : Del et eTabl e(const TDbTabl eDescri pti on& description)

if (!HasTabl e(description. Get Nane()))
t hrow TDbDoesNot Exi st ("Data tabl e does not exist.");

try {
RWDBTabl e tabl e = Get Dat abase() .t abl e(" TABLE_I NDEX") ;

RWDBDel et er del eter = table.deleter();
del et er. where(tabl e[ "NAMVE"] == description. Get Nanme());
del et er. execut e( Get Connection());
Get Dat abase() . t abl e( Get Tabl e(descri ption. Get Nanme()) . Get Tabl eNane()).
drop();
} catch(RADBSt at us st at us)
t hrow TDbExcepti on(status. nessage());
}

Updat eTabl eDescri ptions();

/1 Return the directory for the source.
TDbDi rect ory& TDbSource:: GetDi rectory()
{

return *fDirectory;

/1 Return the database instance for the data source. Note that this exposes
/1 the inplenentation.
RWDBDat abase& TDbSour ce: : Get Dat abase()

return fDirectory->Cet Dat abase();

/1 Return the connection instance for the data source. Note that this exposes
/1 the inplenentation.

RWDBConnect i on& TDbSour ce: : Get Connect i on()

{

}

return fDirectory->Get Connection();

/1 Update the table descriptions.
voi d TDbSour ce: : Updat eTabl eDescri ptions()

f Tabl eDescriptions. d ear();

try {
RWDBTabl e tabl e = Get Dat abase() .t abl e(" TABLE_| NDEX") ;
RWDBSel ect or sel ector = Cet Dat abase().selector();
sel ector << tabl e["NAME'] << table[" COMENT_TEXT"] <<
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tabl e[ " TABLE_NANME"] ;

sel ect or. where(tabl e[ "SOURCE"] == fDescription.GetNanme());
RWDBReader reader = sel ector.reader(Get Connection());
while (reader()) {

RWCSt ri ng nane;

RWCStri ng comment ;

RWCSt ri ng t abl eNane;

reader >> nane >> comment >> tabl eNane;

f Tabl eDescri pti ons. Add( TDbTabl eDescri pti on(nane, conmment,

t abl eNane) ) ;

}
} catch(RWDBSt atus status) {
t hrow TDbExcepti on(status. message());

}
}
l. TDbSourceDescription Class
1. SourceDescription.h

/1 Project: TRANSIMS

/1 Subsystem Database

/1 $RCSfile: SourceDescription.h,v $

/1 $Revision: 2.0 $

/1 $Date: 1995/08/04 13:19:25 $

//  $State: Rel $

/1 $Author: bwo $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

#ifndef TRANSIMS_DB_SOURCEDESCRIPTION
#define TRANSIMS_DB_SOURCEDESCRIPTION

/I Include TRANSIMS header files.
#include <GBL/Globals.h>

/I A data source description uniquely specifies a data source within a data
/I directory.
class TDbSourceDescription
{
public:

/I Construct a source description.
TDbSourceDescription(const string& name, const string& comment = ");

/I Construct a copy of the specified source description.
/I TDbSourceDescription(const TDbSourceDescription& description);

/I Make the source description a copy of the specified source description.
/I TDbSourceDescription& operator=(const TDbSourceDescription& description);

/I Return the name of the source.
const string& GetName() const;

/I Return the comment for the source.
const string& GetComment() const;

/I Return whether the source description has the same name as the specified
/I source description.
bool operator==(const TDbSourceDescription& description) const;
/I Return whether the source description has a name different from the
/I specified source description.
bool operator!=(const TDbSourceDescription& description) const;
private:

/I A source has a name.
string fName;

/I A source has a comment.
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string fComent;

#endi f // TRANSI M5_DB_SOURCEDESCRI PTI ON

2. SourceDescription.C

/1 Project: TRANSIMS

/1 Subsystem Dat abase

/1 $RCSfile: SourceDescription.C v $
/1 $Revision: 2.0 $

/1 $Date: 1995/08/04 13:19:25 $

//  $State: Rel $

/1 $Author: bwo $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

/I Include TRANSIMS header files.
#include <DBS/SourceDescription.h>

/I Construct a source description.
TDbSourceDescription:: TDbSourceDescription(const string& name, const string&
comment)
: fName(name),
fComment(comment)

/I Return the name of the source.
const string& TDbSourceDescription::GetName() const

return fName;

}

/I Return the comment for the source.
const string& TDbSourceDescription::GetComment() const

return fComment;

}

/I Return whether the source description has the same name as the specified

/I source description.

bool TDbSourceDescription::operator==(const TDbSourceDescription& description)
const

return GetName() == description.GetName();

/I Return whether the source description has a name different from the

/I specified source description.

bool TDbSourceDescription::operator!=(const TDbSourceDescription& description)
const

return GetName() != description.GetName();

}

J. TDbTable Class

1. Table.h

/I Project: TRANSIMS

/I Subsystem: Database

/I $RCSfile: Table.h,v $

/I $Revision: 2.0 $

/I $Date: 1995/08/04 13:19:25 $
/I $State: Rel $
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/1 $Author: bwb $
/I Copyright © 1995 Regents of the University of California
/I All rights reserved

#ifndef TRANSIMS_DB_TABLE
#define TRANSIMS_DB_TABLE

/I Include TRANSIMS header files.
#include <GBL/Globals.h>

#include <DBS/Directory.h>
#include <DBS/Source.h>

#include <DBS/TableDescription.h>
#include <DBS/Field.h>

/I Include Booch Components header files.
#include <BCStoreM.h>
#include <BCSetU.h>

/I Include DBtools.h++ header files.
#include <rw/db/dbase.h>

#include <rw/db/dbmgr.h>

#include <rw/db/connect.h>

/I Each data table contains fields (columns/attributes) and records

/I (rows/tuples). Each record has a unique key (primary index) and may have
/I secondary keys (indexes).

class TDbTable

public:

/I Type definitions.

typedef BC_TUnboundedSet<const TDbField, 25U, BC_CManaged> FieldSet;

typedef BC_TSetActivelterator<const TDbField> FieldSetlterator;

typedef BC_TUnboundedSet<const TDbTableDescription, 25U, BC_CManaged>
TableDescriptionSet;

typedef BC_TSetActivelterator<const TDbTableDescription>
TableDescriptionSetlterator;

/I Open the specified table. The exception TDbDoesNotEXist is thrown if
/I the specified table does not exist.
TDbTable(TDbSource& source, const TDbTableDescription& description);

/I Construct a copy of the specified table.

/I TDbTable(const TDbTable& table);

=

/I Make the table a copy of the specified table.

/I TDbTable& operator=(const TDbTable& table);

=

/I Return the data table's description.
const TDbTableDescription& GetDescription() const;

/I Return the set of data tables on which the data table depends.
const TableDescriptionSet& GetDependentTables() const;

/I Add a the specified table to the dependents. The exception

/I TDbAlreadyExists is thrown if the specified table is already a

/I dependent.

void AddDependentTable(const TDbTableDescription& description);

/I Remove the specified table from the dependents. The exception

/I TDbAIreadyExists is thrown if the specified table is already a

/I dependent.

void RemoveDependentTable(const TDbTableDescription& description);

/I Return whether the specified field exists in the data table.
bool HasField(const string& name) const;

/I Return the specified field of the data table. The exception

/I TDbDoesNotEXxist is thrown if the specified field does not exist.
const TDbField& GetField(const string& name) const;
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/1l Return the set of available fields in the data table.

const FieldSet& GetFields() const;

/! Return the source for the table.
TDbSour ce& Cet Source();

/1 Return the directory for the table.
TDbDirectory& CetDirectory();

/! Return the database instance for the data table.
/1 exposes the inplenentation.
RWDBDat abase& Get Dat abase();

/1 Return the connection instance for the data table.

/1 exposes the inplenentation.
RWDBConnect i on& Get Connection();

prot ect ed:

/1 Update the dependent tables.
voi d Updat eDependents();

/1 Update the fields.
voi d Updat eFi el ds();

private:

/1l Each data table is associated with a data source.
TDbSour ce* f Source;

/1 Each data table has a description.
TDbTabl eDescri ption fDescription;

/1 Each data table has dependent tables.
Tabl eDescri pti onSet fDependents;

// Each data table has several fields.
Fi el dSet fFi el ds;

}s
#endi f // TRANSI MS_DB_TABLE

2. Table.C

Proj ect: TRANSI M5

Subsystem Dat abase

$RCSfile: Table.C v $

$Revision: 2.0 $

$Date: 1995/08/04 13:19:25 $

$State: Rel $

$Author: bwo $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

~——— e~~~
~——— e~ —

/I Include TRANSIMS header files.
#include <DBS/Exception.h>
#include <DBS/Table.h>

/I Include DBtools.h++ header files.
#include <rw/db/table.h>

#include <rw/db/select.h>

#include <rw/db/reader.h>

#include <rw/dbl/inserter.h>
#include <rw/db/deleter.h>
#include <rw/db/result.h>

#include <rw/db/schema.h>

/I Define the hash function for table descriptions.
static BC_Index TableDescriptionHashValue(const TDbTableDescription&
description)
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return HashVal ue(descri ption. Get Nane());

/1 Define the hash function for fields.
static BC_Index Fi el dHashVal ue(const TDbFi el d& fi el d)

return HashVal ue(fiel d. Get Nanme());

/1 Open the specified table. The exception TDbDoesNot Exi st is thrown if the
/1 specified table does not exist.
TDbTabI e: : TDbTabl e( TDbSour ce& source, const TDbTabl eDescripti on& description)
fSource(&source)
f Descri ption(description),
f Dependent s( Tabl eDescri pti onHashVal ue),
f Fi el ds(Fi el dHashVal ue)

Updat eDependent s();
Updat eFi el ds();

/1 Return the data table’ s description.
const TDbTabl eDescri pti on& TDbTabl e: : Get Descri ption() const

return fDescription;

/'l Return the set of data tables on which the data table depends.
const TDbTabl e: : Tabl eDescri pti onSet & TDbTabl e: : Get Dependent Tabl es() const
{

}

return fDependents;

/1 Add a the specified table to the dependents. The exception
/1 TDbAl readyExists is thrown if the specified table is already a dependent.
voi d TDbTabl e: : AddDependent Tabl e(const TDbTabl eDescri pti on& descri pti on)

i f (fDependents.|sMenber(description.GetName()))
t hrow TDbAI readyExi st s("Data tabl e al ready dependent.");

try {
RWDBTabl e tabl e = Get Dat abase() .t abl e(" DEPENDENT_TABLES") ;
RWDBI nserter inserter = table.inserter();
inserter << fDescription.GetTabl eName() << description. Get Tabl eNanme();
i nserter.execute(Get Connection());
} catch(RADBSt at us st at us)
t hrow TDbExcepti on(status. nessage());
}

Updat eDependent s() ;

/1 Rermove the specified table fromthe dependents. The exception
/1 TDbAlreadyExists is thrown if the specified table is already a dependent.
voi d TDbTabl e: : RemoveDependent Tabl e(const TDbTabl eDescri pti on& descri ption)

if (!fDependents.|sMenber(description.GetNanme()))
t hrow TDbDoesNot Exi st ("Data tabl e not dependent.");

try {
RWDBTabl e tabl e = Get Dat abase() .t abl e(" DEPENDENT_TABLES") ;
RWDBDel et er del eter = table.deleter();
del et er.where(tabl e[ " TABLE_NAME'] == fDescription. Get Tabl eNanme() &&
t abl e[ " DEPENDENT NAIVE"] == descri ption. Get Tabl eNane());
del et er. execut e( Get Connection());
} catch(RWBStatus status) {
t hrow TDbExcepti on(status. nessage());
}

Updat eDependent s() ;
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/1 Return whether the specified field exists in the data table.
bool TDbTabl e: : HasFi el d(const string& nane) const
{

return fFields.|sMnber(nane);

/1 Return the specified field of the data table. The exception TDbDoesNot Exi st
/1 is throwmn if the specified field does not exist.
const TDbFi el d& TDbTabl e: : Get Fi el d(const string& nane) const

for (FieldSetlterator i(fFields); !i.lsDone(); i.Next())
if (i.Currentltem()->CGet Nane() == nane)
return *i.Currentlten();
t hr ow TDbDoesNot Exi st ("Fi el d does not exist.");

/! Return the set of available fields in the data table.
const TDbTabl e:: Fi el dSet & TDbTabl e: : Get Fi el ds() const
{

return fFields;

/!l Return the source for the table.
TDbSour ce& TDbTabl e: : Get Sour ce()
{

return *f Source;

// Return the directory for the table.
TDbDirectory& TDbTabl e:: Get Directory()
{

return fSource->GetDirectory();

/1 Return the database instance for the data table. Note that this exposes the
/1 inplenentation.

RWDBDat abase& TDbTabl e: : Get Dat abase()

{

}

return fSource->Cet Dat abase();

/1 Return the connection instance for the data table. Note that this exposes
/1 the inplenentation.

RWDBConnect i on& TDbTabl e: : Get Connecti on()

{

return f Source->CGet Connection();

/1 Update the dependent tables.
voi d TDbTabl e: : Updat eDependent s()

f Dependents. G ear();
try {
RWDBTabl e i ndexTabl e = Get Dat abase().tabl e(" TABLE | NDEX") ;
RWDBTabl e dependent Tabl e = Get Dat abase() .t abl e( " DEPENDENT_TABLES") ;
RWDBSel ect or sel ector = Get Dat abase() . sel ector();
sel ector << indexTabl e[ "NAME'] << indexTabl e[ " COMVENT_TEXT"] <<
i ndexTabl e[ " TABLE_NAME"] ;
sel ect or. wher e(dependent Tabl e[ " TABLE_NAME"'] ==
fDescri ption. Get Tabl eNanme() && dependent Tabl e[ " DEPENDENT_NAME" ]
== i ndexTabl e[ " TABLE_NAVE"']);
RWDBReader reader = sel ector.reader(GetConnection());
while (reader()) {
RWCSt ri ng nane;
RWCSt ri ng conment ;
RWCSt ri ng t abl eNane;
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reader >> nane >> comment >> tabl eNang;
f Dependent s. Add( TDbTabl eDescri pti on(name, coment, tabl eNane));

}
} catch(RWDBSt atus status) {

t hrow TDbExcepti on(status. nessage());
}

/1 Update the fields.
voi d TDbTabl e: : Updat eFi el ds()

fFields.dear();
try {
RWDBTabl e t abl e = Get Dat abase() .t abl e(f Descri ption. Get Tabl eNane());
tabl e. f et chSchema( Get Connection());
RWDBSchenma schenma = tabl e. schema();
for (size_t i = 0; i < schema.entries(); ++) {
RWDBCol umm col umm = schena. col um(i);
TDbFi el d: : EType type;
size_t size = 0;
switch (colum.type()) {
case RWDBVal ue:: Char:
type = TDbFi el d: : kChar;
br eak;
case RWDBVal ue: : Unsi gnedChar:
type = TDbFi el d: : kUnsi gnedChar ;
br eak;
case RWDBVal ue: : Short:
type = TDbFi el d:: kShort;
br eak;
case RWDBVal ue: : Unsi gnedShort:
type = TDbFi el d:: kShort;
br eak;
case RWDBVal ue::Int:
type = TDbFi el d:: klnt;
br eak;
case RWDBVal ue: : Unsi gnedl nt:
type = TDbFi el d: : kUnsi gnedlI nt;
br eak;
case RWDBVal ue: : Long:
type = TDbFi el d: : kLong;
br eak;
case RWDBVal ue: : Unsi gnedLong:
type = TDbFi el d: : kUnsi gnedLong;
br eak;
case RWDBVal ue: : Fl oat:
type = TDbFi el d: : kFl oat;
br eak;
case RWDBVal ue: : Doubl e:
type = TDbFi el d: : kDoubl e;
br eak;
case RWDBVal ue:: String:
type = TDbFi el d::kString;
size = col um. st oragelLengt h();
br eak;
defaul t:
type = TDbFi el d: : kUnknown;
br eak;

}
f Fi el ds. Add( TDbFi el d(col um. nanme(), type, size));

}
} catch(RADBSt at us st at us)

t hrow TDbExcepti on(status. nessage());
}

K. TDbTableDescription Class

1. TableDescription.h

Proj ect: TRANSI M5
Subsystem Dat abase
$RCSfil e: Tabl eDescription.h,v $

~——
~——

LA-UR-97-987



/1 $Revision: 2.0 $

/] $Date: 1995/08/04 13:19:25 $

//  $State: Rel $

/1 $Author: bwo $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

#ifndef TRANSIMS_DB_TABLEDESCRIPTION
#define TRANSIMS_DB_TABLEDESCRIPTION

/I Include TRANSIMS header files.
#include <GBL/Globals.h>

/I A data table description uniquely specifies a data table.
class TDbTableDescription

{
public:

/I Construct a table description.
TDbTableDescription(const string& name, const string& comment =", const
string& tableName ="");

/I Construct a copy of the specified table description.
/I TDbTableDescription(const TDbTableDescription& description);

/I Make the table description a copy of the specified table description.
/I TDbTableDescription& operator=(const TDbTableDescription& description);

/I Return the name of the source.
const string& GetName() const;

/I Return the comment for the source.
const string& GetComment() const;

/I Return the table name for the source.
const string& GetTableName() const;

/I Return whether the table description has the same name as the specified
/I table description.
bool operator==(const TDbTableDescription& description) const;

/I Return whether the table description has a name different from the
/I specified table description.
bool operator!=(const TDbTableDescription& description) const;

private:

/I A table has a name.
string fName;

/I A table has a comment.
string fComment;

/I A table has a table name (in the database).
string fTableName;

#endif / TRANSIMS_DB_TABLEDESCRIPTION

2. TableDescription.C

/I Project: TRANSIMS

/I Subsystem: Database

/I $RCSfile: TableDescription.C,v $

/I $Revision: 2.0 $

/I $Date: 1995/08/04 13:19:25 $

/I $State: Rel $

/I $Author: bwb $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved
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/1 Include TRANSI M5 header files.
#i ncl ude <DBS/ Tabl eDescri ption. h>

/1 Construct a table description.
TDbTabl eDescri pti on: : TDbTabl eDescri pti on(const string& name, const string&
coment, const string& tabl eNane)
f Narme( nane) ,
f Commrent (comment ),
f Tabl eNane(t abl eNane)

/1 Return the name of the source.
const string& TDbTabl eDescri ption:: Get Nane() const
{

return fNang;

/1 Return the comment for the source.
const string& TDbTabl eDescription:: Get Conment () const

return f Comment;

/1 Return the table name for the source.
const string& TDbTabl eDescri ption:: Get Tabl eNane() const

return fTabl eNaneg;

/1 Return whether the table description has the sane nane as the specified

/1 table description.

bool TDbTabl eDescri pti on:: oper at or==(const TDbTabl eDescri pti on& descri pti on)
const

{

}

return Get Nane() == description. GetNane();

/1 Return whether the table description has a nane different fromthe specified
/1 table description.
bool TDbTabl eDescri ption::operator!=(const TDbTabl eDescri pti on& descri ption)

const

{

return GetNane() != description. GetNane();
}
L. TDbUserInformation Class
1. Userinformation.h
/1 Project: TRANSI M5
/1 Subsystem Database
/1 $RCSfile: Userinformation.h,v $
I/l $Revision: 2.0 $
/1 $Date: 1995/08/04 13:19:25 $
// $State: Rel $
/1 $Author: bwb $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

#ifndef TRANSIMS_DB_USERINFORMATION
#define TRANSIMS_DB_USERINFORMATION

/I Include TRANSIMS header files.
#include <GBL/Globals.h>
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/1 An instance of user information contains the infornation necessary for
/1 user to access a database.
cl ass TDbUser | nformation

publi c:
/1 Construct a user infornmation instance.
TDbUser I nformati on(const string& userName = string(fgUserNane), const
string& password = string(fgPassword));

/1 Construct a copy of the specified user infornation.
/1 TDbUser | nformati on(const TDbUser | nfornmati on& i nfornmation);

/1 Make the user information a copy of the specified user information.

/1 TDbUser | nformati on& oper at or=(const TDbUser | nfornati on& i nfornation);

/1 Return the user nane.
const string& GetUserName() const;

/1 Return the password.
const string& GetPassword() const;

/!l Return the default user nane.
static const string CetDefaultUserNanme();

/1 Set the default user name.
static void SetDefaul t User Name(const string& userNane);

/1 Return the default password.
static const string CetDefaultPassword();

/1 Set the default password.
static void SetDefaul t Password(const string& password);

private:

/1 A user information instance has a user nane.
string fUserNang;

/1 A user information instance has a password.
string fPassword;

/1l There is a default user nane.
static char fgUserNane[ 1000];

/1 There is a default password.
static char fgPassword[1000];

#endi f // TRANSI M5_DB_USERI NFORVATI ON

2. UserIinformation.C

/1 Project: TRANSIMS

/1 Subsystem Database

/1 $RCSfile: Userinformation.C,v $
/1 $Revision: 2.0 $

/1 $Date: 1995/08/04 13:19:25 $

//  $State: Rel $

/1 $Author: bwo $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

/I Include TRANSIMS header files.
#include <DBS/UserInformation.h>

/I Initialize the default user name.
char TDbUserInformation::fgUserName[1000] = "ioc1";
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/1 Initialize the default password.
char TDbUser| nformation::fgPassword[ 1000] = "lanl";

/1 Construct a user infornmation instance.
TDbUser I nformation: : TDbUser I nformati on(const string& userNane, const string&
passwor d)
f User Nane(user Nane) ,
f Passwor d( passwor d)

/1 Return the user name.
const string& TDbUser | nformation:: Get User Nane() const
{

}

return fUser Nane;

/1 Return the password.
const string& TDbUser| nformation:: Get Password() const

{

return fPassword;

/1 Return the default user nane.
const string TDbUser | nformation:: Get Def aul t User Nane()

{
return fgUser Nane;

/1l Set the default user nane.
voi d TDbUser | nf or mati on: : Set Def aul t User Nane(const string& user Nane)

strcpy(fgUser Nane, user Nane);

/'l Return the default password.
const string TDbUser | nformation:: Get Def aul t Passwor d()

return fgPassword;

/1 Set the default password.
voi d TDbUser | nf or mati on: : Set Def aul t Passwor d( const string& password)

strcpy(fgPassword, password);

X.  APPENDIX: Test Program

This appendix contains the complete C++ and SQL source code for the database
subsystem test program.

A. Test.C

/1 Project: TRANSI M5

/1 Subsystem Database

$RCSfile: Test.C,v $

$Revision: 2.1 $

$Date: 1996/ 02/20 22:18:17 $

$State: Exp $

$Author: bwo $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

~————
~————

/I Include Standard C++ header files.
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#i ncl ude <i ostream h>

/1 1nclude

TRANSI M5 header files.

#i ncl ude <DBS/ Excepti on. h>

/1 Function prototypes.

extern bool
extern bool
extern bool
extern bool
extern bool
extern bool
extern bool
extern bool
extern bool
extern bool
extern bool
extern void

TestDirectory();

Test Source();

Test Tabl e();
TestField();

Test Accessor () ;

Test Sort edAccessor () ;
Testlnserter();

Test User I nformation();
TestDirectoryDescription();
Test Sour ceDescri ption();
Test Tabl eDescri ption();
Test C eanup();

/1 Main program

int main(int

{

, char*[])

cout << "NOTE: |f this programexits abnormally, it is necessary" << endl;
cout << "to run the script TestC eanup to clean up the database." << endl;
cout << endl;
try {
bool fail = FALSE;
cout << "Database Subsystem Tests"
<< " [$Revision: 2.1 $]"
<< endl;
fail |= !TestDirectory();
fail |=!TestSource();
fail | = !TestTable();
fail |=!TestField();
fail |= !TestAccessor();
fail |=!TestSortedAccessor();
fail |= !Testlnserter();
fail |= !TestUserlnformation();
fail |= !TestDirectoryDescription();
fail | = !TestSourceDescription();
fail | = !TestTabl eDescription();
cout << (fail 2" F'" : " Nof") << "ailures occured." << endl;
} catch(const TDbException& exception) {
cout << endl;
cout << "Unexpected database subsystem exception occurred--aborting." <<
endl ;
cout << "(" << exception.Get Message() << ")" << endl;
} catch(...) {
cout << endl;
cout << "Unexpected unknown exception occurred--aborting." << endl;
}
Test A eanup() ;
return O;
}
B. TestAccessor.C
/1 Project: TRANSIMS
/1 Subsystem Dat abase
/1 $RCSfile: TestAccessor.C v $
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/1 $Revision: 2.0 $

/] $Date: 1995/08/04 13:19:25 $

//  $State: Rel $

/1 $Author: bwo $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

/I Include Standard C++ header files.
#include <iostream.h>

/I Include Standard C header files.
#include <math.h>

/I Include TRANSIMS header files.
#include <DBS/Exception.h>
#include <DBS/Directory.h>
#include <DBS/Source.h>
#include <DBS/Table.h>

#include <DBS/Field.h>

#include <DBS/Accessor.h>

/I Test accessor class.
bool TestAccessor()
{
cout << " Accessor Class Tests"
<< " [$Revision: 2.0 $]"
<< endl;

bool anyFail = FALSE;
bool fail;

TDbDirectory directory(TDbDirectoryDescription("10C-1"));

TDbSource source(directory, directory.GetSource("First Test Source"));

TDbTable table(source, source.GetTable("Test Table 1A"));
directory.Query("INSERT INTO TESTTABLE1A VALUES('ABC', 2, 123.321)");
directory.Query("INSERT INTO TESTTABLE1A VALUES('DEF, -3, 456.654)");
directory.Query("INSERT INTO TESTTABLE1A VALUES('GHI', 789, 789.987)");
directory.Query("INSERT INTO TESTTABLE1A VALUES('JKL', 123654, 1456.654)");

directory.Query("INSERT INTO TESTTABLE1A VALUES('MNO', -100000, 2456.654)");

TDbAccessor accessor(table);

cout<<" DB-AC-010: Constructor and DBtools.h++ access.";
fail = laccessor.GetReader().isValid();

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout <<" DB-AC-020: Table retrieval.";

fail = &table != &accessor.GetTable();

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

cout <<" DB-AC-030: Record counting.";
fail = accessor.GetRecordCount() !=5;

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

cout <<" DB-AC-040: Not at record.";

fail = accessor.IsAtRecord();

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

cout <<" DB-AC-050: Get field before start.”;

try {
string value;
accessor.GetField(table.GetField("STRINGFIELD"), value);
fail = TRUE;

} catch(const TDbCannotRead&) {
fail = FALSE;

}
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
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cout << " DB- AC-060: Go to first record.”;

[ passed] ") << endl;

record.”;

()

;" [passed]") << endl;

a string value.";

try {
accessor. GotoFirst();
fail = FALSE;
} catch(const TDbException&) {
fail = TRUE;
cout << (fail ? " [failed]"
anyFail |= fail;
cout << " DB- AC-070: At
fail = laccessor.|sAtRecord
cout << (fail ? " [failed]"
anyFail | = fail;
cout << " DB- AC-080: Get
{

string val ue;
accessor. GetField(table

fail = value != "ABC';
cout << (fail ? " [failed]"
anyFail |= fail;
cout << " DB- AC- 090: Cet

unsi gned char val ue;

accessor. GetFi el d(table.

fail = value != 2;

cout << (fail ? " [failed]"
anyFail |= fail;

cout << " DB- AC-100: Get

fl oat val ue;

accessor. CetFi el d(tabl e.

. Get Fi el d(" STRI NGFI ELD"), val ue);

" [passed]") << endl;

an unsigned char value.";

Cet Fi el d(" | NTEGERFI ELD"), val ue);

" [passed]") << endl;

a float value.";

Get Fi el d(" REALFI ELD"), val ue);

fail = fabs(value - 123.321) > le-6;
cout << (fail 2?2 " [failed]" " [passed]") << endl;
anyFail |= fail;
cout << " DB- AC-110: Go to next record.";
try {
accessor. Got oNext () ;
fail = FALSE;
} catch(const TDbException&) {
fail = TRUE;
cout << (fail 2?2 " [failed]" " [passed]") << endl;
anyFail |= fail;
cout << " DB- AC-120: Cet a char value.";
{

char val ue;
accessor. CGetFiel d(tabl e
fail = value != -3;

cout << (fail 2?2 " [failed]"
anyFail |= fail;

cout << " DB- AC-130: Get

doubl e val ue;
accessor. CGet Fiel d(tabl e

fail = fabs(value - 456
cout << (fail ? " [failed]"
anyFail |= fail;
cout << " DB- AC- 140: Cet

short val ue;
accessor. GetField(table
fail = value != -3;
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.CetField("I NTEGERFI ELD"), val ue);
[ passed] ") << endl;
a doubl e value.";
. Get Fi el d(" REALFI ELD"), val ue);
.654L) > le-12;
" [passed]") << endl;

a short value.";

. Get Fi el d(" | NTEGERFI ELD"), val ue);
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cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

accessor. Got oNext () ;

cout << " DB- AC- 150: Get an unsigned short value.";
unsi gned short val ue;
accessor. GetFiel d(tabl e. Get Fi el d("| NTEGERFI ELD"), val ue);
fail = value !'= 789;

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

accessor. Got oNext () ;

cout << " DB- AC-160: Get an unsigned int value.";
{

unsi gned int val ue;
accessor. GetFiel d(tabl e. Get Fi el d("| NTEGERFI ELD"), val ue);

fail = value != 123654L;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- AC-170: Get an unsigned |ong val ue.";

unsi gned | ong val ue;
accessor. GetFiel d(tabl e. Get Fi el d("| NTEGERFI ELD"), val ue);
fail = value != 123654L;

cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;

accessor. Got oNext () ;

cout << " DB- AC-180: Get an int value.";
int val ue;
accessor. Get Fiel d(tabl e. Get Fi el d("| NTEGERFI ELD"), val ue);
fail = value !'= -100000L;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " DB- AC-190: Cet a long value.";

{
| ong val ue;
accessor. Cet Fiel d(tabl e. Get Fi el d("| NTEGERFI ELD"), val ue);
fail = value !'= -100000L;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " DB- AC-200: Read failure (invalid cast).";

try {

unsi gned char val ue;
accessor. Get Fiel d(tabl e. Get Fi el d("STRI NGFI ELD"), val ue);

fail = TRUE;
} catch(const TDbCannot Read&) {
fail = FALSE;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- AC-210: Invalid field.";
try {

unsi gned char val ue;
accessor. Cet Fi el d( TDbFi el d("A Non- Exi stent Field"), value);

fail = TRUE;
} catch(const TDbDoesNot Exi st &) {

fail = FALSE;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
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accessor. Got oNext () ;

cout << " DB- AC-220: At end.";

fail = accessor.|sAtRecord();

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

cout << " DB- AC-230: Get field past end.";

try {

string val ue;
accessor. GetFiel d(tabl e. Get Fi el d(" STRI NGFI ELD"), val ue);

fail = TRUE;
} catch(const TDbCannot Read&) {
fail = FALSE;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << (anyFail ? " Foo No f") << "ailures occurred." << endl;

return !anyFail;

-

C. TestCleanup.C

Proj ect: TRANSI M5

Subsystem Dat abase

$RCSfile: TestCeanup.C v $

$Revision: 2.1 $

/] $Date: 1995/10/10 22:31:45 $

//  $State: Exp $

/1 $Author: stretz $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

~——

/
/
/
/

/I Include DBtools.h++ header files.
#include <rw/db/dbase.h>

#include <rw/db/dbmgr.h>

#include <rw/db/result.h>

/I Clean up database.
void TestCleanup()

{

#ifdef SUN4

"ioc1", "lanl",
“"transims");

#else

RWDBDatabase database = RWDBManager::database("librwora.so", ", "ioc1", “lanl",

"transims");

#endif

database.executeSql("DROP TABLE TESTTABLE1A");
database.executeSql("DROP TABLE TESTTABLE2A");
database.executeSql("DROP TABLE TESTTABLE2B");
database.executeSql("DROP TABLE TESTTABLE2D");

database.executeSql("DELETE FROM DEPENDENT_TABLES\n"
" WHERE TABLE_NAME IN (SELECT TABLE_NAME\n"
" FROM TABLE_INDEX\n"
WHERE SOURCE IN (‘First Test Source', 'Second Test Source"))");

database.executeSql("DELETE FROM TABLE_INDEX\n"
" WHERE SOURCE IN ('First Test Source', 'Second Test Source')");

database.executeSql("DELETE FROM SOURCE_INDEX\n"
" WHERE NAME IN (‘First Test Source', 'Second Test Source’)");

D. TestDirectory.C

/I Project: TRANSIMS
/I Subsystem: Database
/I $RCSfile: TestDirectory.C,v $
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/1 $Revision: 2.0 $

/] $Date: 1995/08/04 13:19:25 $

//  $State: Rel $

/1 $Author: bwo $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

/I Include Standard C++ header files.
#include <iostream.h>

/I Include TRANSIMS header files.
#include <DBS/Exception.h>
#include <DBS/Directory.h>

/I Test directory class.
bool TestDirectory()

cout << " Directory Class Tests"
<< " [$Revision: 2.0 $]"
<< endl;

bool anyFail = FALSE;
bool fail;

TDbDirectory directory(TDbDirectoryDescription("10C-1"));

cout <<" DB-DI-010: Constructor and DBtools.h++ access.";
fail = Idirectory.GetDatabase().isValid();

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout <<" DB-DI-020: Constructor and DBtools.h++ access failure.";
try {
TDbDirectory directory2(TDbDirectoryDescription("NODIRECTORY"),
TDbUserInformation("NOUSER", "NOPASSWORD"));

fail = TRUE;
} catch(const TDbException&) {
fail = FALSE;

}
cout << (fail ? " [failed]" : " [passed]") << end|;
anyFail |= fail;

cout<<" DB-DI-030: Retrieval of directory description.";

fail = directory.GetDescription() != TDbDirectoryDescription("IOC-1");
cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

directory.CreateSource(TDbSourceDescription("First Test Source",
"Here is the comment for the first test source."));

directory.CreateSource(TDbSourceDescription("Second Test Source”,
"Here is the comment for the second test source."));

cout<<" DB-DI-040: Source creation.";

fail = !directory.HasSource("First Test Source");
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

cout<<" DB-DI-050: Source creation failure.";

try {
directory.CreateSource(TDbSourceDescription("First Test Source"));
fail = TRUE;

} catch(const TDbAIreadyExists&) {
fail = FALSE;

}

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

cout <<" DB-DI-060: Source existence.";

fail = !directory.HasSource("Second Test Source");
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

cout <<" DB-DI-070: Source absence.";
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fail = directory.HasSource("A Non- Exi stent Source");

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- DI - 080: Source retrieval.";

const TDbSour ceDescription& source =
directory. Get Source("First Test Source");

fail = source.GetName() != "First Test Source" || source.GetComrent() !=
"Here is the comment for the first test source.”;

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- DI - 090: Source retrieval failure.";
try {

directory. Get Source("A Non- Exi stent Source");

fail = TRUE;
} catch(const TDbDoesNot Exi st &) {

fail = FALSE;
cout << (fail 2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- Dl - 100: Source set retrieval.";

const TDbDirectory:: SourceDescriptionSet& set = directory. Get Sources();
TDbDirectory:: SourceDescriptionSetlterator iterator(set);

fail = Iset.|sMenber(TDbSourceDescription("First Test Source")) ||
I set. | sMenber ( TDbSour ceDescri ption("Second Test Source"));
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB-DI -110: SQ. query.";
try {
di rectory. Query("UPDATE SOURCE_I NDEX SET COMMENT_TEXT = '’ WHERE"
" NAME = 'First Test Source'");
fail = FALSE;
} catch(const TDbQueryFail ed&) {
fail = TRUE
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- Dl -120: SQ. query failure.";
try {
directory. Query("NOT AN SQ. STATEMENT");
fail = TRUE
} catch(const TDbQueryFail ed&) {
fail = FALSE;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

directory. Creat eSour ce( TDbSour ceDescri ption("Third Test Source"));
directory. Del et eSour ce( TDbSour ceDescri ption("Third Test Source"));

cout << " DB- DI - 130: Source deletion.";

fail = directory. HasSource("Third Test Source");

cout << (fail 2?2 " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " DB- Dl - 140: Source deletion failure.";

try {
directory. Del et eSour ce( TDbSour ceDescri pti on("Fourth Test Source"));
fail = TRUE

} catch(const TDbDoesNot Exi st &) {
fail = FALSE;

cout << (fail 2?2 " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << (anyFail ? " Fo No f") << "ailures occurred." << endl;

return !anyFail;

LA-UR-97-987

74



I

TestDirectoryDescription.C

Proj ect: TRANSI M5
Subsystem Dat abase
$RCSfile: TestDirectoryDescription.C v $
$Revision: 2.0 $
$Date: 1995/08/04 13:19:25 $
$State: Rel $
$Author: bwo $
Copyright © 1995 Regents of the University of California

/I All rights reserved

I

Include Standard C++ header files.

#include <iostream.h>

I

Include TRANSIMS header files.

#include <DBS/DirectoryDescription.h>

I

Test directory description class.

bool TestDirectoryDescription()

{

cout << " Directory Description Class Tests"
<< " [$Revision: 2.0 $]"
<< endl;

bool anyFail = FALSE;
bool fail;

TDbDirectoryDescription dirDesc("Name", "Comment", "Database", "Server",
"Library");

TDbDirectoryDescription::SetDefaultServerName("Default Server");

TDbDirectoryDescription::SetDefaultAccessLibrary("Default Library");

cout<<" DB-DD-010: Retrieval of directory name.";
fail = dirDesc.GetName() != "Name";

cout << (fail ? " [failed]" : " [passed]") << end|;

anyFail |= fail;

cout<<" DB-DD-020: Retrieval of comment constructed explicitly.";
fail = dirDesc.GetComment() != "Comment";

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout<<" DB-DD-030: Retrieval of database name constructed explicitly.";
fail = dirDesc.GetDatabaseName() != "Database";

cout << (fail ? " [failed]" : " [passed]") << end|;

anyFail |= fail;

cout<<" DB-DD-040: Retrieval of server name constructed explicitly.";
fail = dirDesc.GetServerName() != "Server";

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout<<" DB-DD-050: Retrieval of access library constructed"
"explicitly.";

fail = dirDesc.GetAccessLibrary() != "Library";

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout <<" DB-DD-060: Inequality operator.”;

fail = dirDesc != TDbDirectoryDescription("Name");
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

cout<<" DB-DD-070: Equality operator.";

fail = dirDesc == TDbDirectoryDescription("Another");
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

cout<<" DB-DD-080: Retrieval of comment constructed from default.";
fail = TDbDirectoryDescription(").GetComment() !="";

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;
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cout << " DB- DD- 090: Retrieval of database name constructed front

default.";
fail = TDbDirectoryDescription("").CetDatabaseNanme() != "transins";
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- DD- 100: Retrieval of server nane constructed fromdefault.";
fail = TDbDirectoryDescription("").GetServerNane() != "Default Server";
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB-DD- 110: Retrieval of access library constructed front
default.";
fail = TDbDirectoryDescription("").GetAccessLibrary() != "Default Library";
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- DD- 120: Retrieval of default server nane.";
fail = TDbDirectoryDescription:: CetDefaul t ServerName() != "Default Server";
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB-DD- 130: Retrieval of default access library.";
fail = TDbDirectoryDescription:: Get Def aul t AccessLibrary() !=
"Default Library";
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << (anyFail ? " Foor No f") << "ailures occured." << endl;
return !anyFail;
}
F. TestField.C
/1 Project: TRANSI M5
/1 Subsystem Database
/1 $RCSfile: TestField.C,v $
/1 $Revision: 2.0 $
/1 $Date: 1995/08/04 13:19:25 $
Il $State: Rel $
/1 $Author: bwb $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

/I Include Standard C++ header files.
#include <iostream.h>

/I Include TRANSIMS header files.
#include <DBS/Exception.h>
#include <DBS/Directory.h>
#include <DBS/Source.h>
#include <DBS/Table.h>

#include <DBS/Field.h>

/I Test field class.
bool TestField()

cout <<" Field Class Tests"
<< " [$Revision: 2.0 $]"
<< endl;

bool anyFail = FALSE;
bool fail;

TDbDirectory directory(TDbDirectoryDescription("10C-1"));

TDbSource source(directory, directory.GetSource("First Test Source"));
TDbTable table(source, source.GetTable("Test Table 1A"));

const TDbTable::FieldSet& fields = table.GetFields();

cout<<" DB-FE-010: Retrieval of name constructed explicitly.";
fail = TDbField("Name").GetName() != "Name";
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cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;
cout << " DB- FE- 020: Retrieval of type constructed explicitly.";
fail = TDbField("", TDbField::kUnknown). Get Type() != TDbFi el d:: kUnknown ||

TDbFi el d("", TDbFi el d:: kUnsi gnedChar). CGet Type() !=

TDbFi el d: : kUnsi gnedChar || TDbField("", TDbField::kShort). Get Type()
I'= TDbFi el d:: kShort || TDbField("",

TDbFi el d: : kUnsi gnedShort) . Get Type() != TDbFi el d:: kUnsi gnedShort ||
TDbFi el d("", TDbField::klnt).CetType() != TDbField::klnt ||

TDbFi el d("", TDbFi el d:: kUnsignedlnt). GetType() !=

TDbFi el d: : kUnsi gnedint || TDbField("", TDbField::kLong).CetType() !=
TDbFi el d: : kLong || TDbField("", TDbFi el d::kUnsi gnedLong). Get Type()
| = TDbFi el d: : kUnsi gnedLong || TDbField("",

TDbFi el d: : kFl oat) . Get Type() != TDbField::kFloat || TDbField("",
TDbFi el d: : kDoubl e) . Get Type() != TDbFi el d::kDouble || TDbField("",
TDbFi el d: : kString). Get Type() != TDbField::kString;

cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- FE- 030: Retrieval of size constructed explicitly.";
fail = TDbField("", TDbField::kUnknown, 324).CetSize() != 324;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- FE- 040: Inequality operator.";
fail = TDbFiel d("Nanme") != TDbFi el d("Nanme", TDbField::kString, 10);
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- FE- 050: Equal ity operator.";
fail = TDbFiel d("Nanme") == TDbFi el d("Name Another");
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- FE- 060: Retrieval of type constructed fromdefault.";
fail = TDbField("").GetType() != TDbFi el d:: kUnknown;
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- FE-070: Retrieval of size constructed fromdefault.";
fail = TDbField("").CetSize() != 0;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- FE-080: Retrieval of string field type.";
fail = table.CGetField("STRI NGFI ELD"). Get Type() != TDbField::kString;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- FE-090: Retrieval of string field size.";
fail = table.CGetField("STRI NGFI ELD"). Get Si ze() != 100;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- FE- 100: Retrieval of integer field type.";
fail = table.GetField("|NTEGERFI ELD"). Get Type() != TDbFi el d:: kLong;
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- FE-110: Retrieval of real field type.";
fail = table.CGetField("REALFIELD"). Get Type() != TDbFi el d:: kDoubl e;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << (anyFail ? " Fo No f") << "ailures occurred." << endl;
return !anyFail;
}
G. Testinserter.C
/1 Project: TRANSI M5
/1 Subsystem Database
/1 $RCSfile: Testlnserter.C v $
/1 $Revision: 2.0 $
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/1 $Date: 1995/08/04 13:19:25 $

/1 $State: Rel $

/1 $Author: bwb $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

/I Include Standard C++ header files.
#include <iostream.h>

/I Include Standard C header files.
#include <math.h>

/I Include TRANSIMS header files.
#include <DBS/Exception.h>
#include <DBS/Directory.h>
#include <DBS/Source.h>
#include <DBS/Table.h>

#include <DBS/Field.h>

#include <DBS/Inserter.h>
#include <DBS/Accessor.h>

/I Return whether two real numbers are the same.
static bool Equal(REAL a, REAL b)

return fabs(a - b) < 1le-5;

}

/I Test inserter class.
bool Testlnserter()
{
cout <<" Inserter Class Tests"
<< " [$Revision: 2.0 $]"
<< endl;

bool anyFail = FALSE;
bool fail;

TDbDirectory directory(TDbDirectoryDescription("lOC-1"));

TDbSource source(directory, directory.GetSource("First Test Source"));
TDbTable table(source, source.GetTable("Test Table 1A"));
directory.Query("DELETE FROM TESTTABLE1A");

TDbAccessor accessor(table);

cout <<" DB-IN-010: Constructor and DBtools.h++ access.";
TDblnserter inserter(table);

fail = FALSE;

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout <<" DB-IN-020: Table retrieval.";

fail = &table != &inserter.GetTable();

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

cout <<" DB-IN-030: Flush with nothing pending.";
try {

inserter.Flush();

fail = FALSE;
} catch(const TDbException& exception) {

fail = TRUE;

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

cout <<" DB-IN-040: Setting fields.";

try {
inserter.SetField(table.GetField("STRINGFIELD"), "SELECT");
inserter.SetField(table.GetField("INTEGERFIELD"), -3);
inserter.SetField(table.GetField("REALFIELD"), 4.1);
fail = FALSE;

} catch(const TDbCannotWrite& exception) {
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fail = TRUE;

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

cout << " DB-1 N-050: Inserting record.";

try {

inserter.lnsert();
inserter. Flush();

string s;
int i;
doubl e f;

accessor. GotoFirst();

accessor. GetFiel d(tabl e. Get Fi el d(" STRI NGFI ELD"), s);
accessor. GetFiel d(tabl e. Get Fi el d("| NTEGERFI ELD"), i);
accessor. GetFi el d(tabl e. Get Fi el d("REALFI ELD"), f);

fail = s = "SELECT" || i !=-3 || !Equal (f, 4.1) ||
accessor. Get RecordCount () != 1;
} catch(const TDbCannotWite&) {
fail = TRUE
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB-1 N-060: Invalid field.";
try {
i nserter. SetFi el d(TDbFi el d("XYZ"), 321);
fail = TRUE
} catch(const TDbDoesNot Exi st&) {
fail = FALSE;
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- I N-070: Flushing records.";

inserter. SetField(table.GetField("STR NGFI ELD'), "ABC');
inserter.lnsert();

fail = accessor.CGetRecordCount() != 1;
inserter.Flush();
fail |= accessor.CGetRecordCount() != 2;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << (anyFail 2?2 " oo No f") << "ailures occurred." << endl;
return !anyFail;

}

H. TestSortedAccessor.C

/1 Project: TRANSI M5

/1 Subsystem Database

/1 $RCSfile: TestSortedAccessor.C v $

I/l $Revision: 1.1 $

/1 $Date: 1996/02/20 22:18:17 $

/1 $State: Exp $

/1 $Author: bwb $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

/I Include Standard C++ header files.
#include <iostream.h>

/I Include Standard C header files.
#include <math.h>

/I Include TRANSIMS header files.
#include <DBS/Exception.h>
#include <DBS/Directory.h>
#include <DBS/Source.h>
#include <DBS/Table.h>

#include <DBS/Field.h>

#include <DBS/SortedAccessor.h>
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/1
bool

{

Test sorted accessor class.
Test Sort edAccessor ()

cout << " Sorted Accessor C ass Tests"
<< " [$Revision: 1.1 $]"
<< endl;

bool anyFail = FALSE;
bool fail;

TDbDirectory directory(TDbDirectoryDescription("IOC1"));

TDbSource source(directory, directory. GetSource("First Test Source"));

TDbTabl e tabl e(source, source.CetTabl e("Test Table 1A"));
TDbSour ce: : Fi el dCol | ection sortFiel ds;

sortFi el ds. Append(tabl e. Get Fi el d("| NTEGERFI ELD") ) ;
TDbSort edAccessor accessor(table, sortFields);

cout << " DB- SA-010: Constructor and DBtool s. h++ access.";
fail = laccessor. GetReader().isValid();
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- SA-020: Not at record.";
fail = accessor.|sAtRecord();
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- SA-030: Go to first record.”;
try {
accessor. GotoFirst();
fail = laccessor. GetReader().isValid();
} catch(const TDbException&) {
fail = TRUE;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- SA- 040: At record.”;
fail = laccessor.|sAtRecord();
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- SA-050: Get a string value.";
{

string val ue;
accessor. Get Fi el d(tabl e. Get Fi el d(" STRI NGFI ELD"), val ue);

fail = value !I'= "MO';
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- SA-060: Go to next record.";
try {
accessor. Got oNext () ;
fail = FALSE;
} catch(const TDbException&) {
fail = TRUE
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- SA-070: Get another string value.";
{
string val ue;
accessor. Cet Fiel d(tabl e. Get Fi el d("STRI NGFI ELD"), val ue);
fail = value != "DEF";
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << (anyFail ? " F" No f") << "ailures occurred."

return !anyFail;
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TestSource.C

|/ Project: TRANSI M5

/ Subsystem Database

/'  $RCSfile: TestSource.C v $

/  $Revision: 2.0 $

/ $Date: 1995/08/04 13:19:25 $

/| $State: Rel $

/  $Author: bwb $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

/I Include Standard C++ header files.
#include <iostream.h>

/I Include TRANSIMS header files.
#include <DBS/Exception.h>
#include <DBS/Directory.h>
#include <DBS/Source.h>
#include <DBS/Table.h>

/I Test source class.
bool TestSource()

cout <<" Source Class Tests"
<< " [$Revision: 2.0 $]"
<< endl;

bool anyFail = FALSE;
bool fail;

TDbDirectory directory(TDbDirectoryDescription("lOC-1"));
TDbSource source(directory, directory.GetSource("Second Test Source"));

cout<<" DB-S0-010: Constructor and DBtools.h++ access.",;
fail = Isource.GetDatabase().isValid();

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout<<" DB-S0-020: Constructor failure for non-existent source.";

try {
TDbSource source2(directory, TDbSourceDescription("Not A Source"));
fail = TRUE;

} catch(const TDbDoesNotEXxist&) {
fail = FALSE;

}
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

cout <<" DB-S0-030: Retrieval of source description.";

fail = source.GetDescription(). GetName() != "Second Test Source" ||
source.GetDescription().GetComment() !=
"Here is the comment for the second test source.";

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

source.CreateTable(TDbTableDescription("Test Table 2A",
"Here is the comment for the second test source's first table.",
"TESTTABLE2A"), "CREATE TABLE TESTTABLE2A (ITEM VARCHAR(10))");
source.CreateTable(TDbTableDescription("Test Table 2B",
"Here is the comment for the second test source's second table.",
"TESTTABLE2B"), "CREATE TABLE TESTTABLE2B (ITEM VARCHAR(10))");

cout <<" DB-S0-040: Table creation.";

fail = Isource.HasTable("Test Table 2A");
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;

cout <<" DB-SO-050: Table creation failure due to SQL.";
try {
source.CreateTable(TDbTableDescription("Test Table 2C", ™,
"TESTTABLE2C"), "NOT AN SQL STATEMENT");
fail = TRUE;
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} catch(const TDbCreationFail ed&) {

fail = FALSE;
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- SO 060: Table creation failure due to names.";
try {

sour ce. Creat eTabl e( TDbTabl eDescri pti on("Test Table 2A", ,
"TESTTABLE2A"), "CREATE TABLE TESTTABLE2A (| TEM VARCHAR(10))");

fail = TRUE;
} catch(const TDbAl readyExi sts&) {
fail = FALSE;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- SO 070: Tabl e exi stence.";
fail = !'source.HasTabl e("Test Table 2A");
cout << (fail 2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- SO- 080: Tabl e absence. ";
fail = source.HasTabl e("A Non-Exi stent Table");
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- SO 090: Table retrieval.";
const TDbTabl eDescription& tabl e = source. Get Tabl e("Test Table 2A");
fail = table.GetNanme() != "Test Table 2A" || table. GetComment () !=
"Here is the comment for the second test source’'s first table." ||
t abl e. Get Tabl eName() != "TESTTABLE2A";
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- SO 100: Table retrieval failure.";
try {
sour ce. Get Tabl e(" A Non- Exi stent Table");
fail = TRUE
} catch(const TDbDoesNot Exi st&) {
fail = FALSE;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- SO 110: Table set retrieval.";

const TDbSour ce: : Tabl eDescri ptionSet & set = source. Get Tabl es();
TDbSour ce: : Tabl eDescriptionSetlterator iterator(set);

fail = Iset.|sMenber(TDbTabl eDescription("Test Table 2A")) ||
I'set. | sMenber ( TDbTabl eDescri ption("Test Table 2B"));

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " DB- SO 120: Directory retrieval.";

fail = &Jirectory != &source.GetDirectory();

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

sour ce. Creat eTabl e( TDbTabl eDescri ption("Test Table 2C',
"Here is the comment for the second test source’s third table.",
"TESTTABLE2C'), "CREATE TABLE TESTTABLE2C (| TEM VARCHAR(10))");

cout << " DB- SO 130: Tabl e deletion.";

sour ce. Del et eTabl e( TDbTabl eDescri ption("Test Table 2C'));
fail = source.HasTabl e("Test Table 2C');

cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;

cout << " DB- SO 140: Tabl e deletion failure.";

try {
sour ce. Del et eTabl e( TDbTabl eDescri ption("Test Table 3"));
fail = TRUE;

} catch(const TDbDoesNot Exi st&) {
fail = FALSE;

cout << (fail ? " [failed]" : " [passed]") << endl;
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anyFail |= fail;

cout << " DB- SO 150: Table creation wo SQ.";
{
TDbSource: : Fiel dCol | ection fields;
fiel ds. Append( TDbFi el d(" StringFi el d", TDbField::kString, 10));
fiel ds. Append( TDbFi el d( " Doubl eFi el d", TDbFi el d: : kDoubl e));
fields. Append( TDbFi el d("Fl oat Fi el d*, TDbFi el d:: kFl oat));
fiel ds. Append( TDbFi el d(" Unsi gnedLongFi el d", TDbFi el d: : kUnsi gnedLong));
fiel ds. Append( TDbFi el d(" LongFi el d", TDbFi el d:: kLong));
fiel ds. Append( TDbFi el d(" Unsi gnedl nt Fi el d", TDbFi el d: : kUnsi gnedint));
fields. Append( TDbFi el d("IntField", TDbField::klint));
fiel ds. Append( TDbFi el d(" Unsi gnedShort Fi el d", TDbFi el d: : kUnsi gnedShort));
fields. Append( TDbFi el d(" Short Fi el d*, TDbFi el d:: kShort));
fiel ds. Append( TDbFi el d(" Unsi gnedChar Fi el d", TDbFi el d: : kUnsi gnedChar));
fields. Append( TDbFi el d(" CharFi el d", TDbFi el d::kChar));
TDbSour ce: : Fi el dCol | ecti on i ndex;
i ndex. Append(fields[0]);
i ndex. Append(fields[3]);
sour ce. Creat eTabl e( TDbTabl eDescri ption("Test Table 2D',
"Here is the comment for the second test source’s 4th table.",
"TESTTABLE2D'), fields, index);
TDbTabl e tabl e2(source, source.GetTabl e("Test Table 2D"));
TDbTabl e: : Fiel dSet fields2 = tabl e2. GetFiel ds();

fail = fields.Length() != fields2. Extent();
for (TDbSource::FieldCollectionlterator i(fields); !i.lsDone();
i.Next())
fail |=!fields2.IsMenber(*i.Currentlten());
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << (anyFail ? " Fo No f") << "ailures occurred." << endl;
return !anyFail;
}
J. TestSourceDescription.C
/1 Project: TRANSIMS
/1 Subsystem Dat abase
/1 $RCSfile: TestSourceDescription.C v $
/'l $Revision: 2.0 $

/1 $Date: 1995/08/04 13:19:25 $

//  $State: Rel $

/1 $Author: bwo $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

/I Include Standard C++ header files.
#include <iostream.h>

/I Include TRANSIMS header files.
#include <DBS/SourceDescription.h>

/I Test source description class.
bool TestSourceDescription()
cout <<" Source Description Class Tests"
<< " [$Revision: 2.0 $]"

<< endl;

bool anyFail = FALSE;
bool fail;

TDbSourceDescription sourDesc("Name", "Comment");

cout<<" DB-SD-010: Retrieval of name constructed explicitly.";
fail = sourDesc.GetName() != "Name";

cout << (fail ? " [failed]" : " [passed]") << end|;

anyFail |= fail;

cout<<" DB-SD-020: Retrieval of comment constructed explicitly.";
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fail = sourDesc. Get Comment () != "Comment";

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- SD-030: I nequality operator.";
fail = sourDesc != TDbSourceDescription("Nanme");
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- SD-040: Equal ity operator.";
fail = sourDesc == TDbSourceDescri ption("Another");
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- SD-050: Retrieval of comment constructed fromdefault.";
fail = TDbSourceDescription("").CGetComrent() !="";
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail | = fail;
cout << (anyFail ? " Fo No f") << "ailures occurred." << endl;
return !anyFail;

}

K. TestTable.C

/1 Project: TRANSI M5

/1 Subsystem Database

/] $RCSfile: TestTable.C v $

/1 $Revision: 2.1 $

/1 $Date: 1996/01/02 22:17:03 $

/1 $State: Exp $

/1 $Author: stretz $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

/I Include Standard C++ header files.
#include <iostream.h>

/I Include TRANSIMS header files.
#include <DBS/Exception.h>
#include <DBS/Directory.h>
#include <DBS/Source.h>
#include <DBS/Table.h>

/I Test table class.
bool TestTable()

cout <<" Table Class Tests"
<< " [$Revision: 2.1 $]"
<< endl;

bool anyFail = FALSE;
bool fail;

TDbDirectory directory(TDbDirectoryDescription("lOC-1"));
TDbSource source(directory, directory.GetSource("First Test Source"));
source.CreateTable(TDbTableDescription("Test Table 1A",
"Here is the comment for the first test source's first table.",
"TESTTABLE1A"),
"CREATE TABLE TESTTABLE1A (\n"
" STRINGFIELD VARCHAR(100) NOT NULL\n"
" INTEGERFIELD NUMBER(38,0),\n"
" REALFIELD FLOAT(126),\n"
" PRIMARY KEY (STRINGFIELD)\n"

"));
TDbTable table(source, source.GetTable("Test Table 1A"));
cout<<" DB-TA-010: Constructor and DBtools.h++ access.";
fail = Itable.GetDatabase().isValid();

cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
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cout << " DB- TA-020: Constructor failure for non-existent table.";

TDbTabl e tabl e2(source, source. CetTabl e("A Non- Exi stent Table"));

try {

fail = TRUE;
} catch(const TDbDoesNot Exi st &) {

fail = FALSE;
cout << (fail 2?2 " [failed]" : " [passed]")
anyFail |= fail;
cout << " DB- TA-030: Retrieval of table
fail = table.GetDescription().GetName() !=

tabl e. Get Descri ption(). Get Conment ()
" first test source's first table."

<< endl;

description."”;
"Test Table 1A' ||
= "Here is the comment for the"

tabl e. Get Descri ption(). Get Tabl eNane() != "TESTTABLE1A";
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- TA- 040: Addition of dependent table.";

try {

t abl e. AddDependent Tabl e( TDbSour ce(di rectory, directory. Get Source(
"Second Test Source")).GetTabl e("Test Table 2B"));

fail = FALSE;
} catch (const TDbException&) {
fail = TRUE;
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- TA-050: Addition of dependent table failure.";
try {

t abl e. AddDependent Tabl e( TDbSour ce(di rectory, directory. Get Source(
"Second Test Source")).GetTabl e("Test Table 2B"));

fail = TRUE;
} catch (const TDbException&) {
fail = FALSE;
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- TA-060: Retrieval of dependent table set.";

const TDbTabl e: : Tabl eDescri ptionSet & set =

t abl e. Get Dependent Tabl es() ;

TDbTabl e: : Tabl eDescriptionSetlterator iterator(set);

string) "Test Table 2B");
<< endl ;

<< endl ;

ent Field");
<< endl;

<< endl;

lure.";

Exi stent Field");

<< endl;

fail = set.Extent() !'=1 || !set.|sMenber((
cout << (fail ? " [failed]" : " [passed]")
anyFail |= fail;
cout << " DB- TA-070: Field existence.";
fail = Itable.HasField("| NTEGERFI ELD");
cout << (fail ? " [failed]" : " [passed]")
anyFail |= fail;
cout << " DB- TA-080: Fiel d absence.";
fail = table.HasField((string) "A Non-Exi st
cout << (fail ? " [failed]" : " [passed]")
anyFail |= fail;
cout << " DB- TA-090: Field retrieval.";
try {
TDbField field = table. GetFiel d("STRI NGFI ELD") ;
fail = FALSE;
} catch(const TDbException&) {
fail = TRUE
cout << (fail ? " [failed]" : " [passed]")
anyFail |= fail;
cout << " DB- TA-100: Field retrieval fai
try {
TDbField field = table. GetFi el d("A Non-
fail = TRUE
} catch(const TDbException&) {
fail = FALSE;
cout << (fail ? " [failed]" : " [passed]")
anyFail |= fail;
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cout << " DB- TA-110: Field set retrieval.";
const TDbTable::Fiel dSet& set2 = table. GetFields();
TDbTabl e: : Fiel dSetlterator iterator2(set2);

fail = set2.Extent() != 3 || !set2.IsMenber((string) "STRI NGFI ELD") ||
Iset2. 1 sMenber((string) "INTEGERFIELD') || !set2.1|sMenber((string)
"REALFI ELD") ;

cout << (fail 2?2 " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " DB- TA- 120: Source retrieval .";

fail = &source != &t able. Get Source();

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail | = fail;

cout << " DB- TA-130: Directory retrieval.";

fail = &irectory != & able.GetDirectory();

cout << (fail 2?2 " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " DB- TA- 140: Renoval of dependent table.";

try {

t abl e. RemoveDependent Tabl e( TDbSour ce(di rectory, directory. Get Source(
"Second Test Source")).GetTabl e("Test Table 2B"));

fail = FALSE;
} catch (const TDbException&) {
fail = TRUE;
}
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- TA- 150: Renpval of dependent table failure.";
try {
t abl e. RenoveDependent Tabl e( TDbSour ce(di rectory, directory. Get Source(
"Second Test Source")).GetTabl e("Test Table 2B"));
fail = TRUE;
} catch (const TDbException&) {
fail = FALSE;
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
cout << (anyFail ? " Fo No f") << "ailures occurred." << endl;

return !anyFail;

TestTableDescription.C

Proj ect: TRANSI M5

Subsystem Dat abase

$RCSfil e: TestTabl eDescription.C v $
$Revision: 2.0 $

$Date: 1995/08/04 13:19:25 $

$State: Rel $

$Aut hor: bwb $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

/I Include Standard C++ header files.
#include <iostream.h>

/I Include TRANSIMS header files.
#include <DBS/TableDescription.h>

/I Test table description class.
bool TestTableDescription()

cout <<" Table Description Class Tests"

<< " [$Revision: 2.0 $]"
<< endl;

bool anyFail = FALSE;
bool fail;
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TDbTabl eDescri ption tabDesc("Nanme", "Comment", "Table");

cout << " DB- TD-010: Retrieval of nane explicitly constructed.";
fail = tabDesc. GetNane() != "Nanme";
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- TD- 020: Retrieval of comment explicitly constructed.";
fail = tabDesc. Get Comment () != "Comment";
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- TD-030: Retrieval of table nane explicitly constructed.";
fail = tabDesc. Get Tabl eNanme() != "Table";
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- TD- 040: Inequality operator.";
fail = tabDesc != TDbTabl eDescri pti on("Nane");
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- TD- 050: Equal ity operator.";
fail = tabDesc == TDbTabl eDescri ption("Another");
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail | = fail;
cout << " DB- TD- 060: Retrieval of comment constructed fromdefault.";
fail = TDbTabl eDescription("").GetComment() !="";
cout << (fail 2?2 " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << " DB- TD-070: Retrieval of table nane constructed fromdefault.";
fail = TDbTabl eDescription(""). Get Tabl eNane() !="";
cout << (fail ? " [failed]" : " [passed]") << endl;
anyFail |= fail;
cout << (anyFail ? " Fo No f") << "ailures occurred." << endl;
return !anyFail;
}
M. TestUserIinformation.C
/1 Project: TRANSI M5
/1 Subsystem Database
/1 $RCSfile: TestUserlInformation.C v $
/1l $Revision: 2.0 $
/] $Date: 1995/08/04 13:19:25 $
/Il $State: Rel $
/1 $Author: bwb $

/I Copyright © 1995 Regents of the University of California
/I All rights reserved

/I Include Standard C++ header files.
#include <iostream.h>

/I Include TRANSIMS header files.
#include <DBS/UserInformation.h>

/I Test user information class.
bool TestUserInformation()

{

cout << " User Information Class Tests"
<< " [$Revision: 2.0 $]"
<< endl;

bool anyFail = FALSE;
bool fail;

TDbUserInformation userinfo("Name", "Password");

TDbUserInformation::SetDefaultUserName("Default Name");
TDbUserInformation::SetDefaultPassword("Default Password");
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cout << " DB- U -010: Retrieval of user nane constructed explicitly.";

fail = userlnfo.GetUserNane() != "Nane";

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " DB- Ul -020: Retrieval of password constructed explicitly.";
fail = userlnfo.GetPassword() != "Password";

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail | = fail;

cout << " DB- U -030: Retrieval of user nane constructed fromdefault.";
fail = TDbUserlInformation().GetUserNanme() != "Default Nane";

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " DB- U -040: Retrieval of password constructed fromdefault.";
fail = TDbUserlInformation().CetPassword() != "Default Password";

cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail | = fail;

cout << " DB- U -050: Retrieval of default user nane.";

fail = TDbUser|nformation:: Get Def aul t User Name() != "Default Nane";

cout << (fail 2?2 " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << " DB- Ul -060: Retrieval of default password.";

fail = TDbUserlnformation:: Get Def aul t Password() != "Default Password";
cout << (fail ? " [failed]" : " [passed]") << endl;

anyFail |= fail;

cout << (anyFail ? " Fo No f") << "ailures occurred." << endl;

return !anyFail;

N. TestCleanup.sql

--  Project: TRANSI M5

-- Subsystem Dat abase

-- $RCSfile: Testd eanup.sqgl,v $

-- $Revision: 1.6 $

-- $Date: 1995/07/18 14:27:42 $

-- $State: Rel $

-- S$Author: bwb $

-- Copyright © 1995 Regents of the University of California
-- All rights reserved

-- Remove tables.

DROP TABLE TESTTABLE1A;
DROP TABLE TESTTABLEZ2A;
DROP TABLE TESTTABLE2B;
DROP TABLE TESTTABLE2C;
DROP TABLE TESTTABLE2D;

-- Remove test data table dependencies.
DELETE FROM DEPENDENT_TABLES
WHERE TABLE_NAME IN (SELECT TABLE_NAME
FROM TABLE_INDEX
WHERE SOURCE IN (‘First Test Source', 'Second Test Source'));

-- Remove test data tables.
DELETE FROM TABLE_INDEX
WHERE SOURCE IN (‘First Test Source', 'Second Test Source');

-- Remove test data sources.
DELETE FROM SOURCE_INDEX
WHERE NAME IN (‘First Test Source', 'Second Test Source');

-- Commit changes.
COMMIT;
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XI.  APPENDIX: Import Utility
This appendix contains the complete C++ source code for the database subsystem data

U. S. Governnent Copyright 1995

import utility.

A. Import.C

/1 Project: TRANSIMS

/1 Subsystem Database

/1 $RCSfile: Import.C v $
/1 $Revision: 2.0 $

/1 $Date: 1995/08/04 13:19:25 $
//  $State: Rel $

/1 $Author: bwo $

11

I

All

rights reserved

/1 Include Standard C++ header files.
#i ncl ude <fstream h>
#i ncl ude <i ostream h>

/1 Include TRANSI M5 header files.
<GBL/ d obal s. h>

<DBS/ Except i on. h>

<DBS/ Directory. h>
<DBS/ Sour ce. h>

#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

int main(int argc, char* argv[])

if (argc !'=

stri

try

cerr
cerr
cerr
cerr
cerr
cerr
cerr
cerr
cerr
cerr
cerr
cerr
cerr
cerr
cerr
cerr

<<
<<
<<
<<
<<

<< "

<<

<< "

<<

<< "

<<

<< "

<<

<< "

<<
<<

2)

"Usage: Inport file" << endl

endl ;

"The text file nust have the following format:" << endl
" tabl e nanme" << endl

" tabl e comment" << endl

tabl e SQL nanme" << endl

source nanme" << endl

CREATE TABLE statenment" << endl
" .. ." << endl;

);" << endl;

data, comm and single-quote delimted" << endl
" .. " << endl;
' << endl

" [repeat all of the above for additional tables" << endl
"See the file \"Sanpl eNetwork.dat\" for an exanple." << endl

return O;

ng sql;

{

TDbDi rectory directory(TDbDirectoryDescription("l10OC1"));

ifstreaminfile(argv[1]);

while (linfile.eof ()) {

char
char
char

infi
infi
infi

const TDbTabl eDescription table(linel, line2, line3);

cout

infi

l'i nel[ 1000];
I'i ne2[ 1000] ;
|'i ne3[1000] ;

le.getline(linel, 1000);
le.getline(line2, 1000);
le.getline(line3, 1000);
<< "Processing " << table. GetName() << "

1

le.getline(linel, 1000);

TDbSour ce source(directory, directory. GetSource(linel));
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sq

f

S
S

i
c

f

}

c
}
cout

} catch(c
cerr
cerr
cerr
cerr

} catch(.

cerr
cerr

}

return O;
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I ="";

or (infile.getline(linel, 1000); strcnp(linel, ");") !=0;
infile.getline(linel, 1000)) {

sqgl . append(linel);

sql . append("\n");

gl . append(")");
ource. CreateTabl e(table, sql);

nfile.getline(linel, 1000);
onst string colums = string(linel);

or (infile.getline(linel, 1000); strcnmp(linel, "") != 0;
infile.getline(linel, 1000)) {
const string values(linel);
sql =
"I NSERT I NTO " + table.Get Tabl eNarme() + "\n"
+" (" + colums + ")\n"
+ "  VALUES(" + values + ")";
directory. Query(sql);

out << "done." << endl

<< "end." << endl

onst TDbException& dbException) {

<< endl

<< "Dat abase exception: " << dbException. Get Message() << endl;
<< "Last SQ statenent: " << endl;

<< sgl << endl;

o) q

<< endl;

<< "Unknown exception." << endl
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